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We'll send you the three articles at once, 
absolutely free. All we ask in return 
is a fair trial of “KEYSTONE.” 
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The Day Has 
Passed 


when even the most incapable engineer will dare show ignorance 
as to the danger and waste in using a scale-incrusted boiler. 


If the coal bill has been getting bigger all the time, the in- 
crease has been so gradual that no one has noticed it, except per- 
haps the men who have been handling the coal. 

But a dirty boiler is not only unsafe but it lasts only a com- 


paratively few years before it is actually burned up because of the 
constant excess of heat. 


The DEAN Boiler Tube Cleaner 


one boiler can often be made to do as much as two dirty ones 
have been doing—but the job of cleaning—real cleaning—will be 
done so quickly and well that it won’t be dodged. 











1 





Let us loan you a DEAN 
for a thorough test in one 
boiler, free of charge, If 
you are not satisfied after 
the trial that the tool is all 
and more than we claim 
<fee for it you have only to box 
en \ it upand return it at our 


expense. 


The DEAN Removing Scale from the Tube of a Water Tube Boiler 





Write for our booklet, 


‘“*From Water to Steam,” 


and learn about 
Tue DEAN Removing Scale from the Tube of a Return Tubular Boiler. Bo itler Scale. 


The Wn. B. Pierce Company, 


LONDON OFFICE, J ewett Building, viata 
femmes, See c. Buff alo, -N. Y. 1001 Monadnock Bldg. 


Chicago, Ill. 
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TRADE MARK 
(‘lrade Mark Kegistered U.S. Patent Ottice). 


neck cracked 
alons this bine 
<> 





The Permanent Repairing Agent 
Here is One SMOOTH-ON Performance 


SouTH SipE ELEVATED R. R. Co. 
PowER HOUSE, 40TH AND STATE STs., 


CuHIcaGco, ILL., APRIL 10, 1908. 
SMOOTH-ON Mec. Co., JERSEY CiTy, N. J. 


GENTLEMEN: 


This photograph was taken from a 30’ Ludlow Gate Valve which is in the 30” suction line for 
the Condensers. This valve cracked all around under the top flange. I cleaned the crack, filled it with Smooth- 
On Iron Cement No. 1, put the rods across as shown in photo, and drew it together. This was done about two 
years ago, and it has been as good as new ever since. 


Smooth-On is a very useful article in a power plant and I would not think of being without it. 
Yours very truly, 
(Signed) A. L. HapDEN, CHIEF ENGINEER. 


Sold in Blue Label Cans for cold work; Gray Label for -hot work. Send for our free Instruction Book. 


SMOOTH-ON MFG. COMPANY 


572-574 Communipaw Avenue, JERSEY CITY, N.J., U.S.A. 


CHICAGO WAREHOUSE, 61N. Jefferson Street. SAN FRANCISCO WAREHOUSE, 94 Market Street. 
ENGLISH BRANCH, 8 White Street, Moorfields, London, E. C. 
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That’s what we want you to remember—that genuine 
P. P. P. Packing and the signature C. A. Daniel are 
inseparably linked together! ‘Together they represent 


the best rod packing you can use in engine or pump. 
No other packing can equal its efficiency. So if you 
are offered a so-called P. P. P. Packing and it’s without 
this signature—hand it back! You're not buying 
packing to benefit the dealer—but to benefit yourself. 
And it’s undeniable that the greatest benefit to your- 
self and your engine comes from using genuine 


.P. P. Packing 


—the packing inseparably linked with the signature— 
C. A. Daniel. 


Write for P. P. P. Booklet. 
QUAKBR GITY. RUBBBR GO., 


Philadelphia Ghicago Pittsburgh 
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The House of Dearborn 


HERE 1s always one great pioneer and 

leader in the development of every 
important industry. ‘Twenty years 
ago, the fact that great savings could 
be made in fuel consumption and that 
boilers and boiler tubes could be made 
to last much longer, but for the det- 
rimental action of boiler feed waters, interest- 
ed some young chemists in Chicago in the 
possibility of surmounting this difficulty by 
making careful analytical study of different 
classes of waters, and finding scientific re- 
agents for the elements that produced the 
trouble. . : 


Thus began the work of the DEARBORN COMPANY. That it 
has been successful is attested by the fact that thousands of steam plants use 
their products, prepared according to analysis of the waters, and find abso- 
lute relief from the troubles formerly experienced. 







































































With its large corps of representatives, all of whom are mechanical ex- 
perts, working in all sections of the country, backed by the scientific labo- 
ratory work done at Chicago, the Dearborn Company is able to give personal 
attention to every case, making careful study of the water and plant condi- 
tions and furnishing treatment that exactly meets requirements. 
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The Liberty Twin Strainer 
satisfies the need of a strainer 
that can be conveniently 
located and cleaned without 
affecting the water flow. As 
its name implies, it is two 
strainers 1n one—either basket 
being capable of being thrown 
out of service and cleaned 
while the other strains the 
water. 









Tests prove that the Liberty 
Heavy Duty Turbine Cleaner 
thoroughly cleans a tube in 
half the time required to per- 
form the same amount of work 
with the so-called ‘‘mechan- 
ical” or “power machine.”’ 
One large manufacturer recent- 
ly abandoned five power ma- 
chines (costing $500 apiece) 
and now cleans boilers with 
the Liberty at a saving of 
70%. The Liberty removes 
all the scale and leaves all 
the tubes. 






The reason that the Liber- 
ty Oil Purifier is so much better 
than others is due to the fact 
that 90% of the work is done 
in the settling chamber. Thus 
the filter bags have only 10% 
of the dirt to remove. The 
Liberty guarantees pure, clean 
unadulterated oil—free from 
all impurities. 





LIBERTY MANUFACTURING CO., °59, Susquehanna st. 


PITTSBURG, PA. 
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Slack, Duff, 
Screenings, Etc. 


ON 


McCLAVE 





Plate No 1. Normal Position of Grate. 


GRATES 


4k vé ie a | 


Plate No. 2. Shaking Movement. 


With Argand Blowers. 


You'll get the same results, using 
cheapest fuels, that are obtained 
from other grates using high 
priced coal. McCLAVE GRATES 
secure perfect combustion, ex- 
tracting all the heat units from 
fuel, and leaving only dead ashes 
in the pit. Fires are kept in 
finest condition without opening 
doors. Let us tell you all the 
advantages of the McClave system. 


Ask for Catalog ‘** G.’’ 


McCLAVE - BROOKS 
COMPANY, 


Scranton, Pa. 





Plate No. 4. Divided Cut-Off Movement. 


BRANCH OFFICES: Charles N. Hays, Sales Agent, Fisher 
Building, Chicago; Empire Building, Pittsburg. 


Plate No. 3. Whole Cut-Off Movement. 
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(Reg: VU. Ss: Pat. off.) 


AUTOMATIC INJECTOR 


Always “Makes Good” 


1st—It will work on higher pressure 
and handle hotter water. 





2nd—lIt will lift further vertically on 
a greater range of pressure. 


3rd—Jt delivers a maximum amount 
of water with a minimum 
‘amount of steam. 


ERT] | “XL-96" 


EJECTOR or SYPHON 


Has no equal in lifting or elevating liquids. Used Exclusively by the leading cream- 
eries, tanneries, breweries, brickyards, distilleries and dye houses in the country. 


SPECIAL “XL- 96” NON-ELEVATING EJECTOR 


Heats liquids to a minimum; Latte : 28 feet; Uses less steam and delivers 334% 
more liquid than any Ejector made. A trial will convince you. 


CIRCULAR ON REQUEST. 





The new ‘‘Engineer & Fireman’’ (80 page magazine) will 





be sent to any engineer who will send his name and address. 


PENBERTHY INJECTOR CoO.. 


Largest Manufacturers of Injectors in the World 


355 HOLDEN AVENUE, DETROIT, MICH. 





New York Branch:—i26 Chambers Street. ° CANADIAN FACTORY: 
London, Eng. Branch:—W. H. Wilcox & Co., 23 Southwark St., 8S. E. Windsor, Ontario, Canada. 
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WE ARE THE 
SOLE MANUFACTURERS OF 


THE CELEBRATED 


GARLOCK 
FIBROUS 


PITT METAL 
PACKINGS 


HOSE—BELTING— 
VALVES—DISCS 
AND 
ENGINE ROOM SUPPLIES 


if 








THE GARLOCK PACKING COMPANY, 


Main Offices and Factory, - - - PALMYRA, N. Y. 


Philadelphia New York Chicago Denver 
San incisco St. Louis Cleveland Seattle 
New Orleans ‘Pittsburg Baltimore 


Palmyra 
sirm ngham, Ala. Buffalo 


Ios Angeles Boston 
Portland, Oreg Hamburg, Ger. 
Lincmnati Norfolk Salt Lake City. Ete. 


Ell d City, Pa. Detroit 
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For Perfect Factory 
Ventilation— 


Burt 
Ventilators 


are acknowledged the most efficient, economical and durable on the market, a fact 
which is proved by the large repeat orders we receive from all over the world. We 
— have just shipped 34 Burt Combination Skylights 
and Ventilators to a large engineering firm at Can- 

ton, China—(3rd order). 


Metal top with slid’ng-s'eeve damper ‘patented. 





The above illustration shows the plant of the Yale 
& Towne Mfg. Co., at Stamford, Conn.., which is 
supplied with pure air by the 20 Burt Ventilators 
shown. This is one of many installations. 


N 
‘ . , : ; ‘ - 
aN Ae, ey. These devices are strong, extra heavy and weath- 
“ er-proof. They positively draw all impure air, 
Furnished fas — smoke, steam and gas from buildings and they re- 


with flat = : ~ NOTICE 
wired glass Aw & SLIDING 
up to and . mary r / SLEEVE 
includ'ng ee | a DAMPER 
nicl Send for our 96-page Catalog. 


Bize 


The Burt Mfg. Co., 232 Main St., Akron, O., U.S.A. 


Largest Manufacturers of Oil Filters in the World. 


quire no attention or expense for operation. 


George W. Reed & Co., Montreal, Sole Manufacturers of ‘‘Burt” Ventilators for Canada. 
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A Mammoth Turbine for Buenos Aires 


595 


Of the Parsons Type, with Special Governing and Unusual Auxiliar- 
ies, Designed to Operate on 13.86 Pounds of Steam per Kilowatt-hour 
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The steam turbine illustrated herewith 
is of the Parsons type, with a low-pres- 
sure Fullagar compensator. All the plans 
were prepared in the offices of the Tosi 
firm, in whose shops the complete con- 
struction work was likewise done. 

The turbine develops 12,000 horsepower 
under continuous operation and 14,200 
horsepower for a term of two hours. It 
is designed to be operated on superheated 
steam at 572 degrees Fahrenheit and at a 
pressure of 162 pounds gage. The tur- 
bine is provided with a surface condenser, 
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the turbine, including the condenser and 
alternator, is 827,000 pounds. Figs. 1, 2 
and 3 show the complete set in plan and 
elevation, Fig. 4 a vertical section through 
the turbine, and the construction details 
of both the turbine and the condenser are 
illustrated in subsequent drawings. 

The chief components of the turbine are 
the stationary part, known as the cylinder, 
bearing the distributing blades, and the 
movable part, the shaft, 
which are mounted the individual wheels 
acted upon by the steam directed against 


known as on 





rossi! 





admitted to the turbine. The 
turbine shaft is mounted on two spherical 
bearings provided with pressure lubrica- 
tion. It is connected with the alternator 
shaft by a joint which allows of a slight 
displacement, and the flange around the 
shaft at the two points where it projects 
from the cylinder is made steam-tight by 


of steam 


means of grooves. 

The turbine end of the high-pressure 
side is provided with an endless screw 
which transmits its motion by means of 
geearings to two vertical shafts making 




















FIG. 





and is the first of three turbines which 
the Tosi firm has under construction for 


a steam-power plant at Buenos Aires. Its 


speed rotation is 750 revolutions per min- 
ute, and it is directly coupled’ to an alter- 
nator constructed by the firm of Brown, 
Boveri & Co., Baden, designed to furnish 
a three-phase current of 12,000 volts, fre- 
qui 25 and power factor 80. The gen- 
erator is provided with a 220-volt exciter, 
the latter likewise directly coupled. The 
ste consumption will be 13.86 pounds 
Per kilowatt-hour. The total weight of 














ONE OF THE 12,Q00-HORSEPOWER TOSI 


them from the distributing blades. The 
cylinder, which is made of a special grade 


of cast iron and was cast in the Tosi 
shops, has a total weight of 110,230 
pounds. It is divided along a horizontal 


plane into two parts, each of these parts 
consisting in turn of two other parts, the 
heavier of which weighs 42,300 pounds. 

A valve chest, the 
cylinder, contains the main steam valve, 
which is operated by hand, and the admis- 
sion and throttle valve, operated by an 
auxiliary motor for regulating the amount 


placed alongside 





TURBINES 






per minute, each of 
which is mounted a rotary pump drawing 
oil by suction from the storage base sup- 
the cylinder, and 


175 revolutions on 


porting one end of 
thereupon the oil to 1% 
atmospheres. The two pumps operate im 
parallel and discharge their oil into one 
the pressure tube, through 
which it is fed to the bearings, after 
passing through an oil cooler. A smalf 
auxiliary steam pump is provided for 
feeding the lubricant to the bearings 
when the turbine is started, inasmuch as 


compressing 


and same 
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FIG. 2. 


the main oil pumps will not suck up the 
oil until they are making one-fourth of 
their regular number of revolutions. 

The speed governor, which operates the 
slide valve of the auxiliary motor, is 
mounted on one of these vertical shafts, 
as is likewise the safety governor which 
operates instantly on the hand-throttling 
device of the turbine steam valve closing 
it whenever the speed attained becomes 
more than 15 per cent. in excess of nor- 
mal. A thrust bearing, located in front 
of the turbine, prevents axial displace- 
ment of the cylinder shaft and takes up 
the slight thrusts to which it is liable. 














ELEVATION OF TURBINE AND CONDENSING EQUIPMENT 


CYLINDER AND BLADES 

The cylinder is constructed so as to be 
as nearly cylindrical as possible. Cast-in 
steam channels have therefore been 
avoided, and pipes with packing were sub- 
stituted in order to prevent all distortions 
and at the same time leave room for un- 
restricted expansion. Before the final 
boring, the cylinder was annealed at high 
temperature in a special furnace, and dur- 
ing this operation the deformities due to 
casting tensions, which would have be- 
come apparent later on, were at once de- 
veloped. 

The main valve chest, which has already 









































3. 


been described, is separate from the 
cylinder, and rests on the baseplate. The 
steam going into the valve chest through 
the steam main passes through the throt- 
tle valve and is conducted to the cylinder 
through a U-shaped pipe capable of freely 
adjusting itself to expansion. The num- 
ber of rotor elements is ample to allow of 
slight increases in the pressure exerted 
through them, and consequently limit the 
speed of the steam, so that its energy is 
transferred to the rotary parts under the 
most favorable conditions, inasmuch as 
the losses by shocks and friction are ri 
duced to a minimum. 














PLAN OF CONDENSER, AUXILIARIES 





AND PIPING 





~ 


ictober 13, 1908. 


© 





C— 























POWER AND THE ENGINEER. 















































BEARINGS 








AND 
































THROUGH TURBINE 








SECTION 








4. 


FIG. 















“| 


Fontoaprasecy > et 
a = ey 
‘ a a te \ 

















< 
AY a a 


<> mn a 
a ae a es ome 





ct 


75 
mo Ani 





597 


At the end of the blades the minimum 
radial clearance measures 0.072 inch, and 
is, therefore, small in comparison with 
the length of the blades. The loss by 
escape of steam at the periphery of the 
elements comprising the rotor conse- 
quently amounts to only a small percent- 
age, and this loss does not have an alto- 
gether injurious effect on the efficiency 
of the turbine, because the steam, while 
escaping through the peripheral clear- 
ance, is strongly throttled. Thus, the loss 
in velocity is transformed into heat, and 
the steam consequently becomes super- 
heated, or at least dryer, before acting on 
the next element, thereby reducing the 
frictional loss. If the large number of 
elements composing the rotor is taken into 
consideration, it is evident that the loss 
through radial clearance is reduced to a 
negligible quantity in view of the de 
crease in resistance due to friction. 

The turbine-exhaust opening is rec- 
tangular in shape, its dimensions being re 
stricted in the direction of the axis for 
the purpose of reducing the length of the 
The width 
of the opening, however, is ample, so as 
to adapt it, as it were, to the diameter of 
the condenser, in order to allow the steam 
to enter the condensing chamber without 


cylinder as much as possible. 


a streaming or revolving motion and thus 
to distribute itself uniformly over the 
entire surface of the tubes by which it is 
condensed. 


SHAFT 


The shaft drum was made from one 
piece of forged steel. It was delivered 
roughly finished by the Cockerill shops, at 
Seraing, and was annealed in the same 
way as the cylinder before the final finish- 
ing work was completed. On the low 
pressure side, the drum is joined by cast 
steel cross pieces to the cast-steel jour- 
nal, the parts being driven one into the 
other while hot. On the high-pressure 
side, the journal was merely driven into 
the drum while hot, and a_ steam-cir- 
culating chamber is provided for the pur 
pose of making the expansion of each 
part counterbalance that of the other, 
The con 
structing firm adopted a flange joint for 
other turbines, secured by screws, but 
adhered to the use of the steam-circulat- 
ing chamber in the present instance. The 
total weight of the shaft, including the 
blades, is 52,470 pounds. 


thereby securing a rigid joint. 


DISTRIBUTION 

The auxiliary motor which operates the 
admission valve is not itself operated by 
steam, as in the Parsons type of turbine, 
but by oil under a pressure of 114 atmos 
pheres, the same being supplied by the 
pumps. The use of steam requires the 
most careful maintenance of the various 
parts, more especially in plants where the 
steam is not sufficiently pure, as a result 
of impurity in.the boiler feed water. The 
use of oil obviates this difficulty, inas 
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much as all the parts are kept at low 
temperature and thoroughly lubricated. 
The turbine cannot be started if the engi- 
neer forgets to start the small auxiliary 
oil pump, and this will prevent possible 
damage to the bearings from which all the 
oil is thoroughly wiped off before the tur- 
bine is started. The turbine will stop 
whenever the supply of oil under pres- 
sure supplied by the pump is, for one 
reason or another, interrupted. 

Although the steam pressure has little 
influence on the number of revolutions 
made by the turbine, it has a very con- 
siderable influence on the steam distri- 
bution. This is highly important, be- 
cause the pressure in the boilers varies 
continually and is reduced (especially 
when the firemen are not prepared for it) 
whenever the load is at its maximum, 
thereby tending to cause a considerable 




















reduction in the number of revolutions 
made by the turbine. 

The distributing mechanism is com- 
posed of the following parts: The rod of 
the balanced admission valve A, Fig. 6, 
which has a double seat, is connected by 
means of a joint which leaves it free to 
revolve to the rod of a piston B which 
slides in cylinder C, in the lower part of 
which the oil under pressure is admitted 
and discharged by a rotary. slide valve D. 
This slide valve is operated by the centrif- 
ugal governor R, Fig. 7, by means of the 
levers E, F, G, H and of the rod J. A 
spring L, Fig. 6, balances the pressure of 
the oil under the piston. 

The slide valve D, Fig. 6, is provided with 
four longitudinal channels through which 
the oil under pressure passes into the 
cylinder C whenever the piston B is to 
make its upward stroke, while the oil in 
the cylinder C is discharged through the 
said channels whenever the piston B is 


FIG. 5. FRONT AND END VIEWS OF TURBINE, 





to make its downward stroke. The rotary 
sliding valve M, which revolves around 
the sliding valve D and is operated by 
the rod of the piston B by means of the 
levers P and Q, is provided with holes 
which correspond with the channels of D. 
Both sliding valves D and M revolve in a 
chamber N, connected with a tube feed- 
ing oil under pressure, and with a dis- 
charge tube. 

Under ordinary conditions of opera- 
tion, the slide valves D and M are ina 
position closing the admission and dis- 
charge channels. Whenever the load in- 
creases, the centrifugal governor descends 
and causes D to revolve so as to open the 
channels for the oil under pressure. The 
piston B, starting on its upward stroke, 
opens the valve A and causes the sliding 
valve M to revolve, so as to close the 
open channels of slide valve D. The 
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the slide valve D is perfectly balancec by 
the peculiar arrangement of its chanrels, 
and it is powerful in view of the ample 
dimensions of the oil piston B, tl ese 
being sufficiently large to provide ©on- 
siderable power for overcoming any | ric- 
tional resistance which might develop in 
the auxiliary motor. All the parts of the 
steam-distributing apparatus are kept con- 
tinuously in a slight oscillating motion, so 
as to minimize friction, this result b«ing 
obtained by means of the lever G, the 
pivot of which is so forged as to be 
eccentric. 


INSULATION 


The cylinder is provided with an in- 
sulating layer placed under its outer 
covering of bright sheet metal, so con 
structed as to allow of its being removed 
and put back into place without injury. 
































SHOWING 






valve thus stops in the position adapted 
to the new load, and, the adjustment hav- 
ing been accomplished, the two sliding 
valves D and M now occupy the same 
position in relation to each other as they 
previously did. In other words, they are 
in a position in which they may be said 
to form one single rigid pivot, while the 
operation is the same as if the governor, 
in causing this point to revolve, had 
brought the valve directly into its new 
position. 

This adjustment is quickly accom- 
plished, because the slide valve D opens 
up a large admission and discharge space 
for the oil, so as to make the piston B 
and the valve A ascend and descend 
rapidly. The adjustment is reliable, be- 
cause the valve, in carrying along the 
valve M, rapidly closes the opening which 
had been just previousby opened, and thus 
prevents any over-adjustment. The ad- 
justing device is also sensitive, because 








GOVERNING MECHANISM 





This 


heat losses, while insuring a more uniform 


arrangement reduces the external 
temperature of the inside and _ outside 
parts of the cylinder walls, and keeps the 
outside temperature of the engine at a 


low point. 


AXIAL THRUST 

The thrust of the shaft was measured 
during the testing of the turbine by the 
oil-pressure device shown in Fig. 11. This 
device consists of a disk S, revolving ina 
chamber 7, into which the oil under pres- 
sure provided by the pumps is fed through 
a small tube. The disk is fastened by a 
grooved flange to the collar U, which 's 
in turn fastened to the cover of the ‘e- 
vice in such a position as to leave the 
grooves a clearance of 0.002 inch. The 
proportions of the shaft are such as to 
have it exert a constant thrust in the ‘i 
rection of the arrow X. By the action of 
the oil pressure the shaft is thrust in ‘he 
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FIG. 6. ADMISSION-VALVE MECHANISM 
nal direction of the arrow Y, but, as soon as 
rm this motion commences, the pressure is 
ide reduced by the increased leakage through 
the the grooves, and the shaft returns in the 
a direction of the arrow X, this axial 
F motion being constantly repeated. The 
pressure under which the shaft began to 
move was found to be 4.41 pounds, and 
ed the thrust of the shaft equal to 141 
he G pounds. The pressure exerted by the 
11S shaft on its ample thrust bearing is conse 
la quently a negligible quantity. 
S- I 
oh THE CONDENSER 
a The condenser is of the surface type, 
1s and thus permits the use of all the con- 
e densed steam, which is absolutely pure 
he and free from oil, for feeding the boil- 
he ers. All that has to be added to the feed 
to a water is the volume represented by 
li- } losses through the boiler fittings, the 
af A pipes, etc., which amounts only to a small 


1e iG. 7, DIAGRAMMATIC CONNECTION OF GOVERNOR AND ADMISSION VALVE percentage. The illustrations show the 
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arrangement of the installation, which 
consists of the condensing chamber, 
located immediately under the turbine, a 
wet-packed air pump which extracts the 
gaseous products and the condensed steam 
from this chamber, and the two centrif- 
ugal pumps supplying the circulation 
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latter with a 10-ton traveling crane. All 
the devices belonging to the condenser- 
pump motors are located in a gallery, 
measuring 29 feet, which runs along the 
length of the pump room and from which 
the operation of the pumps may be 
watched. 
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which makes three turns between 
small brass tubes through which the « 
densing water flows, in order that 
heat may be transmitted on the cour 
current principle. The total conde: 
surface measures 14,000 square feet, 
vided by 3770 brass tubes of a sp 


. — 












































FIG. 8. DETAILS OF 
water. The turbines are to be installed 
in a long room, measuring 92 feet in 
width and stated to be 29 feet in hight; 
the condenser pumps are in an adjacent 
room, the hight of which is 11 feet. The 
former is provided with a 30-ton, and the 





CENTRIFUGAL GOVERNOR AND SLIDE-VALVE 


The condensing chamber has a cylin- 
drical iron body, with a diameter of 100 
inches, riveted by means of hydraulic 
power. The steam enters this cylinder 


through a rectangular opening at the top, 
subdivided into two currents, each of 
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MECHANISM 


alloy, tinned both inside and outside, 
an inside diameter of 34 inch, an ow 
diameter of inch and measuring 
proximately to feet in length. In 
of this comparatively greater lengt! 
tubes are not only supported at both 
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MOTOR-DRIVEN AIR 


by the Muntz yellow-metal tube plates, 
but likewise by a third plate located mid- 
way. The places where the tubes pass 
through the tube plates are made tight by 
special packing devices which prevent 
longitudinal displacement of the tubes, 
and at the same time leave them free to 


expand. The steam-admission opening 
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measures 64x80 inches, and under normal 
conditions 14,830 cubic feet of steam per 
second will pass through. 

The condensing chamber does not rest 
rigidly on the floor, but is supported by 
three balancing devices, capable of balan- 
cing not only its own weight, but likewise 
that of a part of the tubing and of the 
This arrangement is 
designed to relieve the turbine cylinder 
the strain resulting 
from the atmospheric pressure on the sur- 


condensing water. 


from considerable 


face corresponding to that from which 
the removed, amounting to 
about 68,340 pounds, while at the same 
time leaving the various parts absolutely 
freé to expand. This strain is, of course, 
always present, but its only effect is to 
compress the connecting flange between 
the turbine and the 
other hand, an been 


pressure is 


condenser. If, on 
arrangement had 
adopted (to allow of unrestricted expan- 
sion) consisting of a packed pipe or of an 
elastic joint between the turbine and the 
condenser, the effect of the atmospheric 
pressure would, on the one hand, relieve 
the weight of the condensing chamber, 
while on the other hand it would place a 
load on the turbine cylinder, causing the 
latter to get out of shape. 


Air Pump 
The air pump consists of two cylinders, 
with vertical axes operating in parallel, 
each of which is a two-period, double- 






























































FIG. 10. SECTION THROUGH AIR PUMP 
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acting compressor, both periods being 
combined in one single cylinder with only 
one piston, provided with valves. The 
lower part of the piston receives the 
action for the first period and the upper 
.part for the second period. Reference to 
Figs. 9 and 10 will show the construction 
of the pump. 

In making its upward stroke, the piston 
exhausts the lower compartment, not 
through valves which would produce re- 
sistance, but through an annular aperture 
which opens automatically. On its down- 
ward stroke, the piston compresses the 
lower compartment and exhausts the 
upper chamber. On its second upward 
stroke it compresses the upper compart- 
ment and expels the air and water 
through the valve plate into the chamber 
under the piston. During the first 
period the compression is consequently 
almost sil. 

As regards volume the waste space is 
small, and is under a slight pressure, 
about equal to that of the condenser. 
The volumetric output is consequently 
large. The condensed water itself pro- 
vides a tight closure in the connections 
between the exhaust chambers and the 
corresponding pressure chambers, and 
likewise for the piston slides. The closure 
is thus efficient, and without employing 
packing or springs. The wear on the pis- 
tons is small, inasmuch as they are verti- 
cally placed. 

This type of pump affords the same 
advantages as dry pumps with box slide 
valves and compensating channels, while 
on the other hand it is simpler in con- 


struction and operates at a low  tem- 
perature. The double- compression ar- 
rangement possesses the advantage of 


making it possible to maintain one solid 
column of water in the circulation tubes, 
inasmuch 
come by the centrifugal pumps are limited 
to those inside the tubes and to the dif- 
ference between the level of the two chan- 
nels. In order to maintain this unbroken 
column, it is necessary to extract the air 
which gathers at the highest point of the 
tubes, since it would otherwise accumu- 
late and increase the resistance which the 
centrifugal pump would have to overcome. 
Instead of providing a special pump and 
an ejector for extracting the air in ques- 
tion, the second compression chamber of 
the air pump is used for this purpose, 
and practical experience has thoroughly 
demonstrated that this does not influence 
the vacuum which can be produced in the 
condenser. 

The diameter of the pump piston is 44 
inches at the lower end and 46.8 inches at 
the upper end, the total stroke being 11 
inches. The rotor of the electric motor 
is mounted on the pump shaft, which lat- 
ter is integral with two cranks. The 
motor is rated at 80 horsepower, and is a 
direct-current, 440-volt machine making 
145 revolutions per minute. For ordinary 
«operation, the power consumption will be 


as the resistances to be over- 








only 60 horsepower, but the power of 
the motor was nevertheless made ample, 
so as to give a heavy torque at the start, 
although starting is already made easy 
by opening the starting valves. 

The centrifugal pumps operate in 
parallel, and each is capable of circulating 
112 gallons per second. They are con- 
structed to work against a resistance of 
33 feet in each, and are coupled to a go- 
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highest point a chamber has been 












pro- 
vided in which the air accumulates. Thi; 
air is extracted by means of the second 
chamber of the air pump, a small cheek 
valve being interpolated. In case : air 
accumulates, communication may be inter. 
rupted by a float-operated valve. This 
obviates the possible danger of the c dling 
water being extracted by suction. [t js 
not fit to use as feed water and, if ex. 































































































































FIG. II. 


horsepower 400-volt direct-current motor, 
making 495 revolutions per minute. The 
33 fect includes, in addition to the re- 
sistance of the condenser and pipes, a dif- 
ference of 8.2 feet between the level of 
the suction channel and that of the dis- 
charge channel. : 

As previously described, the circulating 
pipes operate like a siphon. At their 


DEVICE FOR MEASURING SHAFT THRUST 
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would become mixed with thie 


condensed steam. 


tracted, 






An attachment to the condenser, con- 
sisting of an automatic valve, allows the 
steam to escape freely from the turbine 
in case the condenser motors should stop, 
and closes automatically as soon as the 
motors are again running at normal 
speed. 
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Influence of Valves on the Flow 
of Water 
By Frep PILLMORE 


The effect on the amount of fluid which 
will flow through a pipe when that flow 
rottled by a valve, is something upon 
but data 
Several years ago the writer 


is t] 
which there seem to be few 
obtainable. 
had occasion to put in about a mile of 
14-inch water pipe, with a head of about 
go feet, to supply some residences with 
spring water. The pipe was fed from 
a large cypress tank sunk into the ground 
and provided with an overflow, so that 
the tank was always full and gave an 
ample supply to fill the pipe at all times. 
The question was asked by one of the 


FIG. I. 


FLOW OF WATER THROUGH 50 FEET OF 14-INCH 
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FLOW OF WATER THROUGH PIPES. 


Flow in Lb. per Minute. 


Position of Valve 
at Discharge End 
of Pipe. 


0 Ft. of 
Pipe. 


Head in Inches. 
5 


Valve full ope 
Valve full ope 
Valve full ope 
Valve full ope 
Valve *,; open 
Valve *{ open...... 
Valve %{ open...... 
Valve *; open...... 
Valve ‘4 open 
Valve 4s open 
Valve 43 open...... 
Valve '4 open 
Valve 14 open...... 
Valve open. 
Valve 

Valve 
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At another time a question arose as to 
the effect of valves on the flow in the pipe 
lines of a hot-water heating system, and 
some simple but instructive experiments 
were conducted to determine this, as fol- 
lows: 

A line wrought-iron pipe 
screwed together, and at one end was 
placed a valve; the other end was con- 
nected with the bottom of a pail. With 
this arrangement, and keeping a constant 
level of water in the pail, any desired 
head of water above the discharge end 
of the pipe could be maintained by rais- 


of was 


ing or lowering the pail as occasion de- 
manded, and the approximate opening of 
the valve gate could be gaged by the eye. 
The water used was at about atmospheric 
temperature, and tests were made with 50 
feet of ™%-inch pipe, 100 feet of ™%4-inch 
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FIG. 3. 


residents as to how much of a jet could 
be thrown from the discharge end of the 
pipe. To get an idea of this, a %4-inch 
hole was drilled through a pipe cap, and 
the cap screwed onto the discharge end 
of the line. To our surprise it was found 
that nearly as could be measured by 
catching the water in pails, the number 
of gallons per minute flowing from the 


FLOW OF WATER THROUGH 50 FEET OF I%4-INCH 


PIPE 


Y4-inch orifice was the same as that flow- 
ing from the pipe when the end was fully 
open, though, of course, in the first in- 
stance the stream could be thrown quite a 
distance. The explanation seemed to be 
that the resistance offered by the small 
opening was so slight, as compared with 
the frictidn of the mile of pipe, as to be 
practically negligible. 


10 50 60 70 


Lbs. of Water Flowing per Min. 


FIG. 4. FLOW OF WATER THROUGH 100 FEET OF 114-INCH PIPE 


pipe, 50 feet of 1%4-inch pipe and 100 feet 
of 1%4-inch pipe, with the valve full open, 
three-quarters open, and 
one-quarter open in each case, except that 
with the ™%-inch pipe haste made it neces- 
sary to leave out the one-quarter opening 
series. 

The accompanying table shows the 
amount of water which flowed per minute 


one-half open 
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through the pipes in each case and in 
order to place the results in a form where 
the variations can be more readily dis- 
cerned, the diagrams herewith have been 
plotted. A little study of these diagrams 
will indicate the following points: 

First—That within a certain range the 
partial closing of a valve will have little 
or no effect upon the flow, even to closing 
it half off. This is clearly shown in Fig. 
2, and it is also shown that if any ma- 
terial length of pipe leads to a hot-water 
radiator, the control, by closing a valve, 
is only obtained during the latter part of 
the closing, unless the valve be smaller 
than the pipe. 

Second—That the same amount of clos- 
ing has more effect on short pipes than on 
long ones. 

Third—That the percentage of restric- 
tion offered by the valve does not vary 
materially with the head or pressure, at 
least through the low ranges usually en- 
countered in heating work. 





Increasing the Power of an Engine 





By A. J. Dixon 





A question that now and then confronts 
the applicant for an engineer’s license, 
and one which also quite frequently sug- 
gests itself to the thinking engineer when 
dealing with governor problems, is this: 
“Can the power of a Corliss engine be 
increased by changing the weight of the 
governor counterpoise ?” 

This question, of course, presupposes a 
Corliss engine equipped with the type of 
pendulum governor, designed and intro- 
duced with steam-engine practice by 
Charles T. Porter, in which the influence 
of gravity on the governor mechanism is 
enhanced by means of a central counter- 
poise weight sliding freely upon the gov- 
ernor spindle, without at the same time 
affecting the centrifugal forces set up in 
the balls and arms at any given speed. 
The problem involved, therefore, appears 
on the face of it to be a very simple 
proposition, and for the purely abstract 
case proposed, the question might readily 
be answered in the affirmative; for, it 
would seem that adding weight to the 
counterpoise would cause the governor 
balls to revolve in a lower plane for the 
same speed, thus giving a later point of 
cutoff and hence a greater mean effective 
pressure and more power; or otherwise 
it would require a higher velocity to 
maintain the balls in the same approxi- 
mate plane of flotation, thus preserving 
very nearly the same point of cutoff and 
mean effective pressure as before, but 
necessitating a higher piston speed and 
thereby attaining greater power. 

To ascertain how this would work out 
in actual practice, let it be assumed that 
a certain Corliss engine is developing 809 
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horsepower while running at a speed of 
100 revolutions per minute and cutting off 
at 9/16 of the stroke, and it is desired to 
increase the power of this engine to 880 
horsepower by altering the governor coun- 
terpoise. 

With the mean effective pressure due to 
cutoff at 9/16 of the stroke, the engine is 
developing 

800 
— 
liorsepower per revolution. Therefore, if 
we can maintain the same initial pres- 
sure, and can closely approximate to the 
present point of cutoff under the modified 
condition, we can obtain the additional 
horsepower by running the engine at a 
speed of 
880 


= II10 
8 


revolutions per minute. 

Let it be further assumed that the 
diameter of the portion of the main shaft 
over which the governor belt runs is 
131% inches, and that the diameter of the 
governor pulley is 11% inches. With 
these values and a crank-shaft velocity of 
100 revolutions per minute, the speed of 
the governor spindle is 


_I3}% X 100 


ea = 120.1 


revolutions per minute, or, say, 120 revo- 
lutions, allowing for slippage of the belt. 
With the increased crank-shaft velocity 
of 110 revolutions, the velocity of the 
governor spindle will be 
18 " 
wee a 132.12 

revolutions per minute, or, say, 132 
revolutions. 

Now, with respect to the principle of 
operation of the revolving pendulum or 
flyball governor, we know that the 
plane in which the revolving balls must 
be poised in order to operate the releasing 
gear for a particular point of cutoff de- 
pends for adjustment upon the relation 
of two opposing influences; these are, 
centrifugal force, which tends to rotate 
the balls and arms about their point of 
suspension in a direction upward and eut- 
ward from the axis of the governor 
spindle, and gravity, which tends to rotate 
the balls and arms about the same point 
in a direction downward and toward the 
axis of the spindle. It is clear that these 
contending forces must balance each 
other when the balls are revolving in any 
plane of flotation; that is to say, the sum 
of the upward moments of the centrifu- 
gal forces of the balls and arms about 
their point of suspension must equal the 
sum of the downward moments of the 
weights of the balls, arms, and counter 
poise about the same point. 

This condition of balayce or equilibrium 
is presumed to exist in the case of the 


aforementioned Corliss-engine governor, 





running at a speed of 120 revoiutions per 


minute, when the balls are revolving in 
the plane required by the releasing mec 
anism in tripping the valves for cutoff 
9/16 of the stroke. 


Let it be taken for granted that tl 
vertical distance from this plane of equili 
rium to the point at which the govern 
arms are suspended from the spindle, 


as it is technically termed, the hight of 


the governor, is 11% inches, as shown 
in the accompanying illustration by t 

distance B H. Then, supposing the weiglit 
of each ball to be 20 pounds; the weighit 
of each upper arm, concentrated at its 
center of gravity A, to be 5 pounds; tli 
weight of each lower arm, concentrated 
at its center of gravity L, to be 2% 
pounds; and that the dimensions A /H , 
LH2, BR, LR, WR, and AR: are as 
shown in the figure. The dead weight act- 
ing along the axis of the spindle, neces- 
sary to bring about the aforesaid condi- 
tion of equilibrium, must be 106 pounds. 

This dead weight includes, beside the 
counterpoise, the weight of all the parts 
suspended from the collar to which the 
lower arms are connected. Assuming 
the combined effective weight of these 
parts, including the collar itself, the sleeve 
about which it revolves, the link rods and 
dashpot plunger, to be 6 pounds, the act- 
ual weight of the counterpoise is 106 
6 = 100 pounds. 

Now, the proposition is to provide for 
a governor speed of 132 revolutions pei 
minute while still maintaining a hight ap 
proximating closely to the original hight 
of 111% inches. It is quite apparent that 
if a plan were devised for running the 
governor at this increased speed without 
making any change in the weights, the 
centrifugal forces in the balls and arms 
would intensify to a considerable degre 
while the force of gravity would remai 
constant; so the natural consequence 
would be that the balls would fly outward, 
thereby diminishing their hight but in 
creasing their radius from the axis of 
rotation, until the sum of the upward 
moments would again equal the sum of 
the downward moments, and a new plane 
of equilibrium would be established. 

To prevent this condition, and to keep 
the balls revolving in the same plane of 
flotation as before, it would be necessary 
te counteract the enhanced centrifugal 
force of the balls and arms by gra 
tion, and the only way to accomplish this 
without further affecting the centrifugal 
forces at work, would be to increase th 


dead weight acting through the axis of 
rotation. In order to ascertain the 
amount of this increase, we must first cal- 
culate the centrifugal moments of tlhe 


balls and arms under the modified 
dition of speed, and likewise the w 
moments of the balls and arms. 
Therefore, we apply the convent 
formula for finding the centrifugal 


of a revolving body, namely, 








of 


al 
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0.00034 W r N’, 
where 
li’ = Weight of the revolving body in 
pounds, 
y = Radius of the circle in which the 
body revolves, in feet, and 
—= Number of revolutions per minute. 


We obtain for the centrifugal force of 
each ball 
_0.00034 X 20 X II § X 132% __ 
12 - 
113.546 pounds ; 


each upper arm, 


par 


Oo 
_0,00034 X 5 X 7 X 132? = 
12 in 

16.988 pounds ; 


and of each lower arm, 


0.00034 X 2.5 X 5.5 X 132? 
12 





ee 
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of each upper arm, 
5X7 = 35; 
and of each lower arm, 
2.5 X 5.5 = 13.75. 
The sum of these weight moments is 


230 + 35 + 13-75 = 278.75. 


Therefore, the moment of the counter- 
poise must be 


1502.757 — 278.75 = 1224.007. 


Now, regarding the dead weight at the 
axis of rotation, the energy in the form 
of centrifugal force necessary to raise this 
weight to a plane of equilibrium may be 
considered as applied at the point of 
juncture of the lower arm with the upper, 
or the point W in the figure. The effect 
of the dead weight, then, so far as its 





THE GOVERNOR IN DIAGRAM 


6.788 pounds; 


The moments of these forces about the 
point of suspension are, for the ball, 


113.540 < 11.5 = 1305-779; 
for the upper arm, 
16.988 * 7 = 118.916; 
and for the lower arm, 


6.788 & 11.5 = 78.062. 


The sum of these centrifugal moments is 
[305.779 118.916 + 78.062 = 1502.757, 
Which must likewise be the sum of the 


Weight moments when the governor is in 
equilibrium. 

proceed with our calculation, the 
moment of the weight of each ball about 
th int of suspension is 


20: OX: Tig = Sas 


influence in the direction of gravity is 
concerned, is precisely the same as though 
it were concentrated at the point W. 
Consequently, the value which we have 
obtained for the moment of the counter- 
poise, 1224.007, must be the product of 
all the dead weight at the center of rota- 
tion multiplied by the radius W Ri. The 
requisite dead weight, therefore, would 
evidently be 


1224.007 | 
8.5 = 144 pounds 


and so the weight of the counterpoise 
would have to be increased 


144 — 106 38 pounds. 


The objection might reasonably be ad 
vanced at this point, that the amount of 
added weight determined here as a re 


sult of our calculation could only par 
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tially achieve the object aimed at, that is, 
an engine speed of 110 revolutions per 
minute, in actual practice; and the argu- 
ment might be urged in support thereof, 
that instead of the being 
brought up to the higher speed through 
some external agency, it would itself have 


governor 


to be depended upon to provide a means 
whereby the energy necessary in driving 
it at the higher speed could be developed, 
and this it could do only by increasing 
the mean effective pressure on the piston 
through the medium of a later cutoff, 
which, in turn, would demand a lower 
plane of flotation than is contemplated in 
our mathematical process; all of which 
is perfectly logical and true. 

As a matter of fact, if the weight of 
the counterpoise were increased only by 
the theoretical amount determined herein, 
the governor would be constantly reach- 
ing out for, but never quite attaining to, ° 
a sustained rate of motion of the required 
velocity, because the very fact of such 
attainment would imply the same point 
of cutoff and mean effective pressure 
which were only sufficient for the original 
speed. 

Nevertheless, it would seem that not- 
withstanding this apparent sacrifice of 
speed in gaining a greater force of pro- 
pulsion behind the piston, the net result 
would still be the attainment of the pur- 
pose which we originally set out to ac- 
complish, namely, the development of an 
additional 80 horsepower; for a loss in 
one factor would seemingly be compen 
sated for by How- 
ever, it is quite probable that the actual 


a gain in the other. 


increase in weight necessary to meet the 
modified conditions, would not exactly 
agree with the amount we have figured 
out; se, after all, the process would ap- 
pear to be a tentative one, and more or 
less a matter of experiment in any case. 





Electric Power in Colorado 





According to 7he Engineer, the total 


initial cost of the clectrical power plants 


either already in operation or now in 
course of construction in Colorado is esti 
mated at fully £4,000,000. The effect on 
the mining industry has been and is in- 
creasingly beneficial, by reason of the re 
duced cost of power. The cost of steam 
power at the mines and mills, depending, 
of course, on situation, accessibility from 
railroad, type of plant used, ete. is said © 
to range from £20 to £60 per horsepower, 
on the basis of continuous use. The cost 
of electrical power at the same mines and 
mills is said already to range, or with its 
introduction will range, from 25 to 75 
per cent. less. With irrigating enterprises, 
the reduced cost of electrically pumping 
water from the streams to fertile lands 


as vet unutilized will obviate in many 
“uses the construction of irrigation canals 


of great mileage 
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Orifices for the Measurement of Water 


Discharging into Air or under Water, Suppressing Contraction, and 
the Actual Discharge from Differently Formed Apertures and Ajutages 





Orifices for measurement of water are 
generally placed in a vertical side of a 
tank or reservoir, though they may be 
placed in the bottom. When placed in the 
side of the reservoir, the upper edge of 
the opening should be completely sub- 
merged, and generally speaking, the head 








S 


FIG. I 


on the orifice should be three or four 
times its vertical hight; otherwise, there 
will be interference in the formation of 
complete contraction. Contraction causes 
only the inner corners of an orifice in thin 
plate to be touched by the escaping water, 
and the issuing jet for some distance be- 
yond the contracted portion retains the 
form of the aperture. When the orifice 
has uniformly sharp edges, the issuing 
stream from a round, square, rectangular 
or triangular orifice presents the appear- 
ance of a beautiful crystal bar. 

Any tendency to assume a twisted form 
is indicative of unequal contraction of the 
sides, which may be due to the nearness 
of the aperture to the bottom or adjacent 
sides of the reservoir or to unequal finish 
of the edges of the aperture. The con- 
vergence of filaments in the reservoir in 
flowing toward the aperture, if not per- 
fectly balanced on opposite sides, tends 
to impart a twist to the issuing stream, so 
that very little encouragement from lack 
of symmetry of the edges of the aperture 
or from the other causes mentioned re- 
sults in a twisted form of jet. A_ per- 
fectly symmetrical stream without twist is 
generally indicative of the existence of 
proper conditions for making measure- 
ments, although a solid stream having a 
small degree of twist beyond the contrac- 
tion may be considered as yielding fairly 
satisfactory results. 


BY FRANKLIN VAN WINKLE 


A cireular orifice with full contraction 
gives a jet always circular in section, as 
it advances until it is broken up into 
globules due to the varying velocities of 
different parts of the jet and the resist- 
ance of the air. 

Fig. 1 illustrates the transformation of 
forms of a jet from a_ square orifice, 
illustrated in D’Aubuisson’s “Treatise on 
Hydraulics.” The jet is square at the 
orifice A BC D, assumes the shaded form 
EEEEEEEE a short distance beyond 
the contracted vein, farther on the form 
of a hollow-sided square SS SS shown 
by the broken lines, and continues to as- 
sume new forms until its solidity is de- 
stroyed. 


ORIFICES WITH SUBMERGED DISCHARGE 


When an orifice discharges under water, 
as the orifice AB, Fig. 2, discharging 
from the reservoir C into the tank D in 
such a manner that all sides of the orifice 
are under water, then the discharge is 
said to be submerged. The effective head 
causing flow is the difference in level H 
between the surfaces of the water in C 
and D. If the orifice has sharp inner 
edges, fulfilling the conditions of an orifice 
in thin plate, then it is found that the dis- 
charge rated on the head H will be very 
nearly the same as though the orifice dis- 
charged into the air with the same head 
H, measured from the surface of water 
in the reservoir to the center of the aper- 
ture. 

The most carefully conducted experi- 
ments indicate that the smallest orifices 
under small heads give submerged dis- 
charges of less than I per cent. below 
free discharge into the air, and that when 
the orifice is as large as one square foot, 
excepting for very small heads, the differ- 
ence is not appreciable. For all practical 
purposes a sharp-edged orifice with sub- 
merged discharge may therefore be re- 
garded as having the same per cent. of 
theoretical discharge as though discharg- 
ing freely into the atmosphere with a head 
due to the difference in level H, Fig. 2. 

Ordinary sluice gates partly raised for 
admission of water from a raceway to a 
power plant, or for discharging waste 
water through dams, present examples of 
orifices with submerged discharge. But 
the coefficients for apertures in thin plate 
should not be applied in estimating such 
discharges without taking into account 
the extent to which the sides of the orifice 
deviate from the orifices in thin plate, for 





the reason that any rounding or thicken 
ing of the sides of an aperture tends 
materially to increase the discharge. 

It may, however, be taken for granted 
for all forms of apertures that thei 
coefficients for submerged discharges, 
with any given difference in head will be 
the same as discharging freely into the 
air under the same head measured to the 
center of the aperture. 


SUPPRESSION OF CONTRACTION 


In the foregoing discussion of outflow 
through orifices in thin plate, we have 
assumed that the issuing jet is curved and 
contracted beyond the aperture as a re- 
sult of naturally converging paths of par- 
ticles of water as they approach the aper- 
ture. The natural convergence and re- 
sulting contraction will not take place to 
the fullest extent if the inner sharp edges 
of the orifice are nearer to the surface of 
the water in the vessel or to the bottom 
or sides than about 1% times the least 
transverse dimension of the orifice. Like- 
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FIG. 2 


wise if an orifice is made with its lower 
edge at the bottom of the vessel, as shown 
in Fig. 3, contraction is suppressed at the 
lower side of the issuing stream as tiie 
water passes along the bottom in a path 
AB at right angle to the vertical side C D 
of the vessel, forming no contraction at 
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the lower side. This is called incomplete, 

suppressed, contraction. The same 
thing occurs to some extent if the lower 
edge of the orifice is placed a short dis- 
tance above the bottom, as shown in Fig. 
4. If the aperture is made with one side 
against the side of the vessel, as shown 
in Fig. 4 at D, then contraction will be 
suppressed next to the side of the vessel; 
and if placed in the lower corner as at A, 
suppression will occur both on one side 
and the bottom of the jet. 

In each of these cases the effect of in- 
creasing the cross-section of the jet dis- 
charging under a given head results in in- 
creasing the discharge beyond what it 
would be if complete contraction took 
place. This fact has been frequently 
demonstrated in tests of apertures, the 
discharges of square apertures with con- 
traction suppressed on one side increasing 
their discharge about 3% per cent., and 
with contraction suppressed on two sides, 
7 to 8 per cent. For rectangular orifices 
of such proportion as are obtainable by 
partly raising an ordinary sluice gate, it is 
found that suppression of contraction on 
the bottom side only may increase the 





FIG. 3 


discharge from 7 to 12 per cent., and that 
the coefficient of discharge may exceed 
0.75 when suppression takes place on two 
ends and the bottom of the orifice, the 
coefficient increasing for a greater head. 
From the foregoing it must be evident 
that in order to obtain accurate results 
in gaging water by orifices, any suppres- 
sion of contraction should be avoided, not 
only on account of the difficulty of finding 
coefficients apparently suitable to a case 
in hand, but also from the uncertainty of 
identifying the conditions affecting the 
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flow, 


DISCHARGE FROM APERTURES 


Apertures in thin plate and orifices hav- 
sharp, square edges of such thickness 
iat the issuing ‘stream comes only in 
ntact with the inner edges of the orifices 
the only kinds to be relied upon for 
isurement of water, unless the dis- 
rge of the particular aperture under 
isideration has been actually tested or 
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compared with a standard orifice in thin 
plate. In all other forms of aperture 
the liquid-discharging stream touches the 
sides of the aperture to greater or less 
extent and is therefore seriously inter- 
fered with by the greater or less rough- 
ness of the surface. 






























































FIG. 5 FIG. 6 

Many different forms of aperture have 
been devised with the purpose of increas- 
ing discharge, but those which concen- 
trate the outflowing jet most nearly to the 
form of the natural curve assumed by 
the contraction of the jet from an aper- 
ture in thin plate come nearest to impart- 
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ing as high a velocity as the thin-plate 
aperture does to its most concentrated 
portion of the issuing jet. It would seem, 
however, that the form and properties 
naturally assumed by the vein from the 
aperture in thin plate should not be ex- 
pected to be surpassed when we take into 
account the fact that it concentrates as 
much as 98 per cent. of all of the velocity 
due to gravity in its discharge, leaving 
only 2 per cent. of the theoretical 100 per 
cent. for overcoming the friction of ap- 
proach to the aperture and the reacting 
resistance of the atmosphere. 

These and other characteristics, as 
form, size and velocity of the contracted 
vein issuing from _ thin-plate orifices, 
should always be borne in mind in con- 
sidering any feature of other forms of 
aperture. Because it is customary in des- 
ignating the size of an aperture to quote 
the size with reference to the breadth or 














FIG. 7 FIG. 8 
diameter of its smallest part, the per cent. 
of the theoretical efficiency of the aper- 
ture in thin plate must of necessity be 
quoted on the basis of the size of that 
very portion which influences the water 
of the reservoir as it approaches tlie open- 
ing. Referring to Fig. 5, which shows 
an aperture in thin plate, it is evident that 
the presence of material filling the spaces 
c and d, as shown in Fig. 6, would tend 
only to retard the filaments touching the 
curved portion. 

Fig. 7 shows the same size and form 
as Fig. 6. Being a complete aperture in 
itself, its size would usually be quoted as 
the breadth or diameter of the smallest 
part V V. It is therefore natural to expect 
that, on the basis of the measurement of 
the throat, we should have an aperture 
discharging nearly the 98 per cent. velo- 
city and quantity which we know to be 
true of the contracted vein V V, in Fig. 5. 
Comparing the aperture shown in Fig. 7 
with that shown in Fig. 5, we have the 
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same actual aperture 7 7 next the water 
in the reservoir and the same diameter 
VV of contraction in each, and we will 
have the same discharge from each ex- 
cepting that the discharge, Fig. 7, will 
be decreased accordingly as the walls of 
the aperture touch and retard the issuing 
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vein. Another feature worthy of atten- 
tion is that the discharge will not be in- 
creased, but will be diminished by round- 
ing or beveling off the corners 7 7, as 
indicated by the dotted lines in Fig. 8, 


nor will any other modification of the 

















FIG. IO 


natural curve of approach to the con- 
tracted vein yield as high a velocity. 
When the inner edges of a square-edged 
orifice are enlarged by rounding them, we 
see that the contraction is modified, and 
although we have virtually increased the 
entrance end of the aperture, we have 
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not obtained a proportionate increase of 
discharge due to the aperture in thin plate 
of diameter equal to the diameter of the 
enlargement. If the discharge is taken 
with reference to the smallest diameter 
V V of the aperture, a larger coefficient 
will result, but will be less than the co- 
efficient obtained for the natural con- 
tracted vein V V of an orifice in thin plate. 

In forming judgment of the coefficient 
of discharge of an aperture, its resem- 
blance to the standard aperture in the 
curvature and contraction of the jet 
should be taken into account, remember- 
ing that the percentage of discharge taken 
with reference to the largest dimension, 
if at the entrance side, may be as small 
as 62 per cent., and taken with reference 
to its smaller end, if at the discharge side, 
may be as much as 98 per cent., these 
being the respective coefficients of the 
standard orifice in thin plate and of the 
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contracted vein issuing from an orifice 
in thin plate. 


AJUTAGES CREATE VACUUM AND INCREASE 
THE DISCHARGE 


An ajutage may be described as a tube 
inserted in an orifice. When an orifice in 
thin plate, such as AD, Fig. 9, is pro- 
vided with a cylindrical adjutage tube, 
ABCD, 2% to 3 diameters long, there 
is an influence which does not exist with- 
out the tube and which increases the flow 
materially. In the beginning of flow, 
contraction occurs, but after the particles 
have assumed parallel paths at vv, as in 
the vena contracta of flow through thin 
plate, they diverge, filling the tube again 
at X Y; the distance of the points X and 
Y from the aperture A D depends upon 
the head H and the diameter of the tube, 
but is generally equal te 2%4 to 3 diame- 
ters from the inner edge of the orifice 
AD. As soon as this occurs, any air 
which in the beginning of flow became 
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imprisoned between the contraction and 
the tube is impelled forward and dis- 
charged, forming a vacuum around the 
contraction. 

Observation of the action in ajutages 
made of glass tubing show that the void 
space formed around the contracted vein 








FIG. 12 


is soon filled by expansion of the issuing 
jet, and the continuance of a partial vac- 
uum near the inner end of the tube is 
clearly demonstrated by the fact that by 
making connection to a vessel contain- 
ing water it will lift a column of water a 
considerable hight, as shown in Fig. Io. 
We then have the condition of flow within 
the tube indicated in Fig. 11. Paths of 





particles approaching the aperture areé 
parallel almost all the way back to the 
entrance and create less contraction; aid 
in addition to atmospheric pressure 

the surface of the water tending to 

crease the velocity of particles toward 
the vacuum space, atmospheric resistarice 
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opposing the discharge from BC com- 
bines to increase the size of the issuing 
This results in less velocity of jet, 

it it increases the discharge. An aju- 

tage of this kind, if made only large 
nough for the suppression of the contrac- 
ion and without increasing its length to 


FIG. 


that point where it becomes a pipe which 
would offer frictional resistance, will in- 
crease the capacity of discharge of the 
entrance orifice 4 D more than 25 per 
cent., so that its actual discharge will be 
about 82 per cent., in place of 62 per cent., 
of the theoretical discharge due to the 
head H. 

If the tube projects into the reservoir, 
as shown in Fig. 12, the discharge will be 
72 per cént. of the theoretical, a reduction 
of about 12 per cent. of the net discharge 
shown in Fig. 11. 

But if the inward-projecting tube, Fig. 
13, is so short that the entrance A D acts 
as an aperture in thin plate with natural 
contraction, it is found to have a coeffi- 
cient of discharge of only 50 per cent., as 
against 62 per cent. obtained by placing 
the aperture directly in the vertical side 
of the vessel. It may be said generally 
of inward-projecting tubes of various 
forms, that they yield less discharge than 
when the entrance end is flush with the 
side of the reservoir. The contraction vv 
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When shorter outward-projecting tubes 
are used than of lengths necessary for 
creating a partial vacuum, then the flow 
is not increased above the flow obtained 
by the orifice in thin plate when taken 
with reference to the orifice in the side 
of the reservoir, and they will not yield 
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is smaller than the ordinary orifice in thin 
te, indicating a greater convergence of 
lines of direction of filaments f f, Fig. 
approaching the aperture AD. The 
ficients for inward-projecting tubes of 
us forms may be found from inspec- 

f Fig. 18. 
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that 
will be 


is evident 
and b 


the discharges from a 
nothing different than 
the discharge of an aperture in thin plate 
yielding about 62 per cent. of the theoreti- 
cal discharge of their entrance apertures. 
If the sides of the 
made to converge to 


tube c 
point 


short 
the 


are 
where 


FIG. 15 


they just begin to encroach upon the con- 
tracted vein, then we may expect, as in 
Fig. 7, that the discharge considered with 
reference to the size of A D will be close 
to 62 per cent., and considered with refer- 
ence to the size at the contracted vein, it 
may be per The best 
results obtainable, when actually touching 
the contracted vein, are when the angle 


near to 97 cent. 


of convergence is 16 degrees, which would 
yield 58 per cent. of the theoretical dis- 
charge of A D and 90 per cent. taken with 
reference to the size of the small end of 
the adjutage. 

If, however, an aperture, such as shown 
in Fig. 7, has an ajutage, as shown in 
Fig. 15, of sufficient length to cause a par- 
tial vacuum to be formed at the place of 
contraction, the and discharge 
may be increased beyond the amount due 
to the natural contracted vein. 
bining converging and diverging aju- 
like b and c, Fig. 14, Venturi 
found that the reduced velocity of a con- 
verging orifice, having of 


velocity 
By com- 
tages, 


a coefficient 





82% 


FIG. 18 


quite as much when considered with 


reference to the coefficient of discharge 
of their contracted vein. 


In Fig. 14 a represents a short cylin- 
drical ajutage with parallel sides, 0 
a short ajutage with divergent sides, and 


c an orifice with convergent sides. It 





about go for its smallest part, if com- 
pounded with a diverging tube, as shown 
in Fig. 16, could be increased so as to ap 
parently augment the force of gravity and 
yield a discharge for the smallest section 
in excess of the velocity due to the head. 


With a tube similar to Fig. 17, but with 
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less perfect contraction and the sides of 
the diverging tube at an angle of about 
5 degrees 6 minutes, Venturi obtained a 
coefficient of discharge of 1.46, computed 
for the smallest diameter of the ajutage. 
Venturi’s experiment was conducted un- 
der a constant head of 2.89 feet. The 
smallest diameter of the ajutage was 
0.1109 foot, and the length of the diver- 
gent tube was nine diameters, i.e., 0.9981 
foot; the diameter of the discharging end 
of the ajutage was 0.1825 foot, and its 
area therefore over 2.7 times the size of 
the most contracted part. Had the coeffi- 
cient been computed with reference to the 
discharge end of the tube, it would there- 
fore be only 
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Comparing the discharge at the con- 
tracted portion with the coefficient of the 
contracted vein from an aperture in thin 
plate, we have the ratio 1.46 to 0.08, i.e., 
Venturi obtained a velocity for the most 
contracted portion of the tube which 
would be about 1% times the velocity at 
the contracted portion of the vein issuing 
into the atmosphere from an aperture in 
thin plate. The increased velocity and 
discharge are due to the occurrence of a 
partial vacuum near the inner end of the 
adjutage. Pressure of the atmosphere on 
the water in the reservoir is thus in- 
creased, so that it is equivalent to increas- 
ing the head, resulting in increased flow 
through the contracted portion. But this 
increase is only local and may be re- 
garded as only incidental of passage to 
and through the contracted portion, for 
before discharge from the tube can take 
place the velocity past the vacuum space 
is reduced again both by the enlargement 
of the tube and in effecting a discharge 
against atmospheric pressure, and by com- 
paring the final velocity and cross-section 
of the discharge with the final discharge 
of an aperture in thin plate, it will be seen 
that the coefficient of final discharge, viz, 
0.54, is less than that of the contracted 
discharge of thin-plate aperture, which 
is 62 per cent., and the actual discharge to 
the atmosphere is considerably less for a 
given size of discharge pipe than when the 
adjutage is cylindrical, as shown in Fig. 
10. The experiment is valuable, however, 
in demonstration of the fact that the velo- 
city of a jet passing through a contracted 
portion of a tube may become locally 
greater than the velocity due to the 
head. 

Fig. 18 illustrates the leading forms of 
aperture and ajutages which have been 
referred to. They are shown as discharg- 
ing from the bottom of a reservoir. The 
per cent. of the theoretical discharge at- 
tained in each case is given with relation 
to the size of entrance aperture or with 
reference to the size of the issuing stream, 
and in nearly all cases both are 
quoted. 
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Electric Power for Quarrying 
Marble 


By C. T. Maynarp 
The electric system of the Vermont 


Marble Company and the application of 
it, especially in the quarries, may be of 
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ten months of the year the flow exceeds 
15,000 cubic feet. 


PLANT EQUIPMENT 


The power-house equipment consists of 
three Morris 1200-horsepower  vertica! 
turbines, direct-connected to three Gen 
eral Electric 750-kilowatt 480-volt 60 
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MAIN POWER STATION 


AT PROCTOR 











FIG. 2. 


interest to readers of Power AND THE 
ENGINEER. 

The main station, which is the water- 
power plant shown in Figs. 1 and 2, is 
located at the foot of Sutherland falls, 
on Otter creek, at Proctor. The effective 
head is 120 feet and the minimum flow 
is about 7000 cubic feet per minute, de- 
veloping about 1000 kilowatts, but during 


INTERIOR OF WATER-POWER STATION 


cycle three-phase generators making 514 
revolutions per minute, and three 30-kilo- 
watt 125-volt exciters. For furnishing 
230-volt direct-current to operate four 
traveling cranes and several hoists and 
derricks in the marble yard, there is also 
in the power house a 150-horsepower in 
duction-motor generator set. The switch 
board contains three exciter panels, one 
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station panel, three generator panels, one 
Proctor mill circuit panel, one 480-volt 
panel for the low side of the West Rut- 
land transformers, one series arc panel, 
one primary incandescent panel, two 
panels for the motor-generator set and 
one for the West Rutland instruments and 
11,000-volt oil switch. The three West 
Rutland 480 to 11,000-volt step-up trans- 
formers are each of 500 kilowatts capacity 
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there into storage tanks, all in the upper 
basement, by a small centrifugal pump. 
The oil is then raised by a motor-driven 
triplex pump to the original storage tanks 
above the generator floor. 

For supporting the weight of the three 
revolving units, three chain-driven triplex 
pumps supply oil up to 200 pounds per 
square inch to a steel step bearing, and 
this is helped out by a water bearing 
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FIG. 4. TYPICAL LOAD CURVES 


and of the water-cooled type. At present 
two are run in open delta and the third 
is left as a “spare.” 

The power house is 90 feet long by 36 
feet in width, and has two basements and 
a main generator floor. The water is 
brought to the plant in a penstock about 
500 feet long and 9 feet in diameter. The 
turbines are located in the lower base- 
ment, and are fed by branches from the 
main tube. The step bearings, pumps, etc., 





underneath supplied with water at pen- 
stock pressure, if desired. 


Loap CONDITIONS 

The turbine governors are of a special 
type made by the I. P. Morris Company. 
They are simple in design, having few 
parts that can get out of adjustment, and 
have given excellent satisfaction on a 
comparatively steady load, such as is car- 
ried. Fig. 4 shows in curves 4 and B, 
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are in the upper basement and the genera- 
tors in the main room. The total length 
of each unit is 23 feet 134 inches. 


Oi. For LupricATION AND STEP BEARING 


The guide bearings are fed with oil 
gravity from storage tanks 16 feet 
ve the main generator floor, and the 
is returned through piping in the upper 
ement to a White Star filter and from 











IN THE WEST RUTLAND SUBSTATION 


respectively, typical loads for winter and 
summer days, and also gives an idea of the 
steadiness of the load. Curve A_ was 
taken on January 3, 1908, and curve B 
on June 30, 1908. 

Much of the time in winter it is neces- 
sary to run all three machines. The plant 
runs from sunset Sunday until midnight 
on the following Saturday. 

The company lights the village streets 
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with 30 series 7.5-ampere alternating- 
current arc lamps from a constant-current 
transformer, and the house lighting re- 
quires about 50 kilowatts capacity im 
transformers, which step down the volt- 
age from 460 to 115. There are about 50: 
consumers in the village and all are on 
meters. The mill and yard lighting is 
furnished by about 2000 incandescents, 12 
series alternating-current arcs and 40 mul- 
tiple alternating-current arcs. From the 
Proctor mill circuit about 25 induction 
motors, varying in size from 10 to 250 
horsepower, are operated, these motors 
taking in all about 700 kilowatts. 

West RutTLanp LINE AND SvUBSTATION 

The West Rutland power line is five miles 
long and is of No. 1 hard-drawn copper- 
The line voltage is 11,000. At the West 
Rutland substation, the interior of which 
is shown in Fig. 3, the 11,000 volts is 
stepped down by six 150-kilowatt water- 
cooled transformers, one bank giving a 
secondary voltage of 3300 and the other 
460. The 3300-volt circuit is used by 
three synchronous motors and the pri- 
maries of nearly all the lighting and 
power transformers in the quarries and 
the lighting transformers for the mills. 
The 460-volt circuit furnishes power for 
about 12 induction motors. Two of these 
are each of 112 horsepower capacity and 
of the variable-speed type used for hoist- 
ing. The others vary in size from. 10: 
to 100 horsepower. 

In the substation there are one 360 
horsepower induction motor generator set 
and two constant-current transformers, 
one for the thirty 7.5-ampere series street 
lamps and one for the twelve 7.5 ampere 
series yard lamps. The motor-generator 
set supplies 230-volt direct-current power 
for one traveling crane, two 120-horse- 
power and one 55-horsepower series hoist 
motors, and several quarry and small 
motors besides a 13-ton mining locomo- 
tive. A direct-current distributing board 
enables any or all of the separate direct- 
current circuits to be opened. There is 
also in the rear of the substation two dis- 
tributing panels for quarry and mill light- 
ing. One panel has three 3300-volt plug 
circuits, and the other has nine circuits 
at 125 volts for nearby circuits. 

There has just been installed at West 
Rutland a steam plant to be used as am 
auxiliary during low water at Proctor. 
This consists of a 700-horsepower, cross- 
compound condensing Corliss engine com- 
nected by eighteen 134-inch ropes to @ 
500-kilowatt 3300-volt 60-cycle  three- 
phase General Electric generator and a 
714-kilowatt 125-volt exciter. The engine 
was made by the Nordberg Manufactur- 
ing Company. Provision has been made 
for phasing this generator in with the 
Proctor station by tying in on the 3300- 
volt circuit, and if occasion arises, West 
Rutland can also be phased with the maim 
power station at Proctor by means of the 
11,000-volt oil switch. 
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At Center Rutland the company has a 
number of mills and shops, and these are 
partly run by electric power. Two 75- 
kilowatt 230-volt direct-current generators 
driven by water turbines furnish light for 
the shops and power for two 25-ton 
traveling cranes and three constant-speed 
motors. 

Motors FOR THE QUARRY 


The future development and _ present 
interest in electrical matters in the com- 
pany is centered in the equipment of 
quarry machines with electric drive. A 
greater part of the present machines are 
driven by steam, and the result is that 
these long underground openings are filled 
with steam which multiplies the possibili- 
ties of accident and makes it impos- 
sible to get the best results from the 
workmen. These quarries are about 300 
feet in depth, and tunnels extend in all 
directions, some going as far in as 1200 
feet. The quarry is filled with steam, 
gases and smoke, and the bottom is cov- 
ered with mud and water. The help is 
mostly foreigners possessing but little in- 
telligence, so that the conditions are far 
from being favorable for the operation 
of electric machinery. 

To begin with, the maximum voltage 
seems to be limited to 250 for the sake 
of safety. The question that arises is the 
kind of motors to use. The motors must 
be of the variable-speed type. The 
series, shunt and compound direct-current 
motors, and the two-speed and the ex- 
ternal resistance types of external motor 
have all been tried out. By far the best 
of all in every respect is the direct-cur- 
rent series motor. This statement may 
be surprising to many electricians who 
have always understood the induction 
motor to be the most substantial of all. 
The writer believes that for mill and shop 
work, or where there is a minimum at- 
tendance or constant speed demanded, or 
even in the quarry where there is resist- 
ance used only for starting, the induction 
motor is king of them all, but for quarry 
machines, on which the motor has to be 
fastened to a portable truck which is 
handled with as little care as a block of 
marble, the induction motor has proved 
a failure. The marble company has had 
from 12 to 25 General Electric series 
direct-current motors running for years 
on channeling machines, the only control 
being a rough semicircular resistance in- 
serted in the line and on the truck, and 
it is safe to say that the dozen or more 
induction motors have given more trou- 
ble in six months than the series motors 
have in all the years they have been run- 
ning. Even the shunt and series direct- 
current machines have given less trouble 
than the variable-speed induction motor. 

One of the quarries has been equipped 
with a 35-horsepower Form L induction 
motor driving a triplex pump, and for 
this work it has done so well that a 
duplicate set has been ordered for an- 
other quarry, but in both cases the 
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motor has a firm foundation. Perhaps 
it would be of interest to state some of 
the troubles that have been encountered 
with the induction motor in the quarries. 


TROUBLES ENCOUNTERED WITH INDUCTION 
Motors 


In the two-speed induction motor, six 
leads are brought out to a controller. 
These motors have been mounted on a 
small truck direct-connected to an Inger- 
soll air compressor to supply a rock drill. 
Over the motor is fastened the controller, 
with points for “off,” “14 speed” and 
“full speed,” and into this controller the 
six leads are brought. The controller 
has to be frequently taken off, and then 
there are six leads to get on the right 
studs. The runner sometimes does this, 
and the reader can imagine the many 
combinations and complications that could 
be made. It perhaps is well to state here 
that down in a deep, wet, muddy and dark 
hole it is very possible for even the trou- 
bleman to make a mistake in the proper 
connections, and especially when the six 
leads are not brought out from the motor 
in order. 

After a little these same machines be- 
gan to lag badly in speed when the load 
was thrown on, and it was found that all 
the rotors had their bars so loosened that 
they could be driven by the short-circuit- 
ing rings. This put the entire lot “out of 
business.” 

Next a channeling machine was re- 
ported as not running up to speed and at 
times hardly starting. Testing showed 
one of the three rotor legs open, and, 
after a good deal of trouble in tear- 
ing the machine apart and carrying it 
to the bank and to the machine shop, the 
break was found under the tape, where 
the strip had been sharply broken off 
close to the winding by the jar. Another 
channeler was reported hot, and it was 
found to be running single-phase, one 
fuse having been blown in some way 
after starting. A channeler motor that 
had been running only a couple of weeks 
gave a lot of trouble. It would scarcely 
start, but drew a heavy current and made 
a noise like a thousand bees. Tests 
showed the stator to be badly grounded, 
and the current was evidently partially 
short-circuited through the iron and gave 
no torque. 

Another pair of motors would burn 
their leads off in the top of the machine 
about every two hours, because a sheet- 
iron cover was too tight. Removing the 
cover stopped the trouble. On another 
motor the collector rings got so loose that 
a steady arcing to the shaft by the 
grounded leg burned the shaft so badly 
that it had to be turned down and bushed 
under the rings. On another the studs 
and brushes were all shaken loose. 


Tue Series Motor ror QuARRY WorkK 
As a comparison refer to the record of 
the series motors, many of which have 
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run years with no repairs except renew- 
ing the brushes and brush holders and 
smoothing up the commutator. As ore 
field lead and one armature lead are per- 
manently connected, there can be n 
change of direction of rotation, there is 
no multiplicity of leads, no complicated 
controller and only two brushes in very 
substantial brush holders. These motors 
have actually run partially filled with 
water on a rough shaking truck, working 
day after day, and that is what is neces- 
sary. 


Tue Exectric Locomotive 


It will be remembered that a 13-ton 
mining locomotive was a part of the elec- 
trical equipment. This was made by the 
Baldwin Locomotive Works, and _ is 
equipped with Westinghouse motors and 
controlling apparatus. The two motors 
are each 35-horsepower series 230-volt ma- 
chines, and can be operated in series or 
parallel. The locomotive has been oper 
ating about five months in a damp, steamy 
place and has given no trouble. The track 
construction is unique and is worthy of 
mention. The track itself is about 750 
feet long, with a sharp grade. The loco 
motive runs back and forth on this track, 
drawing small flatcars on which, at the 
lower end, marble blocks are loaded. The 
cars of marble are taken to the upper 
end, where a derrick swings the blocks 
from the cars to a car on a track which 
runs on an incline of 45 degrees out of 
the quarry. This car is drawn out by a 
120-horsepower motor at the top. 

Current for the mining locomotive is 
brought to a point about midway between 
the ends of the track. A double-pole 
single-throw switch closes or opens the 
circuit. One side is grounded to both 
rails and the other is connected to a 
No. 1 bare hard-drawn copper trolley 
wire supported horizontally by trolley 
ears in barn hangers, which in turn are 
bolted to iron castings that are held by 
set screws to a 1%4-inch iron rod wedged 
in the marble floor and braced sideways. 
By means of the castings sliding up and 
down on the rods and being held at any 
elevation, the trolley wire can be kept at 
a proper elevation with respect to the 
track as the latter settles. Above and at 
the sides of the trolley wire 2-inch plank- 
ing, fastened by U-bolts to the iron rod, 
acts as a protection to the wire and also 
to the workmen. 

The Vermont Marble Company’s elec 
trical equipment has been almost entirely 
furnished by the General Electric Com 
pany, yet there are several Westinghous: 
and Western Electric motors and one of 
the Bullock type. Lightning rarely trou 
bles the system, which is well protected 
by arresters, and short-circuits giv: 
almost as little trouble as the lightnins 
Shutdowns have been rare, as Sundays 
always allow repair work, so that the sy 
tem has given general satisfaction. 
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or Burning Shavings and Sawdust 


Presentation of the Best Methods for the Purpose, with Illustrations 
of Approved Types of Furnace, and Reasons for Their Use 





BY 


In times past there has been a great 
divergence of opinion as to the best method 
of burning shavings and refuse in boiler 
furnaces. One of the old methods which 
was regarded as most feasible and prac- 
ticable was to blow the shavings and 
sawdust directly down a chute into the 
furnace. This appears to be a quick and 
short method of firing the boiler with this 
material, and in many respects was ideal. 
If the fuel had been charged with in- 
flammable gas, such an operation would 
no doubt have proved very satisfactory, 
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desirability of burning it for the purpose 
of getting it out of the way; but only to 
burn it partially, while distributing a 
large portion of it through the boiler 
chambers, tubes and smoke box, is not a 
desirable thing to accomplish, for if it 
cannot be thoroughly consumed, whether 
for economy or for a practical elimina- 
tion of the material, then it becomes a 
wasteful proceeding. On the other hand, 
if every pound of this fuel is necessary as 
a fuel, then the most economical reduc- 
tion is desirable. 





WOOLSON 


as with this fuel clinker will form like 
sheets of glass. In any event, the fur- 
nace should be provided with doors to 
facilitate cleaning out quickly and easily 
and tooling the fires whenever desirable. 


REQUIREMENTS OF A Goop SCUTTLE 

To provide a good, substantial scuttle 
through the top of a fire arch is not a 
simple thing to do; neither is a simple 
scuttle all that is mecessary, especially 
where a blast is used under the grates. 
In the horizontal water-tube boiler shown 
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because in that case the moment it had 
entered the furnace, it would explode into 
flame and serve its purpose of creating 
high temperature. But, as a matter of 
fact, the material was not of a nature 
to explode into combustion immediately, 
and from the very nature of its being 
blown in with an air blast, it is retarded 
in its explosion, the .result being a low 
efficiency. A certain amount of oxygen is 
necessary above and around to burn fuel 
of this character, the same as is neces- 
siry with bituminous coal, but to admit 
this oxygen in large volume is fatal to 
the best economy, or if not economy, best 
general results. There may be conditions 
under which it is not the first considera- 

n to obtain the highest economy from 

‘ refuse furnished, on account of the 


FURNACE DESIGN FOR HORIZONTAL WATER-TUBE 


DutTCcH-OVEN FuRNACE Best FoR SHAVINGS 

Some writers conclude that the dutch- 
oven construction of a furnace for this 
purpose is best. This is quite correct. It 
is necessary to provide a _ reverberatory 
arch over this class of fuel, the same 
as is necessary in the best constructed 
bituminous - coal furnace. What is re- 
quired is a high initial temperature, and 
this can only be obtained by the use of 
an arch, but the chamber under this arch 
must be of good liberal depth to admit 
of the fuel forming itself into a mound, 
under and up through which a strong 
blast is desirable to keep it dancing, and 
to avoid forming clinker as much as pos- 
sible. The matter of clinker is not so 
troublesome with ordinary shavings and 
sawdust as is experienced with begasse, 
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in Fig. 1, provision is made around the 
scuttle for a perforated steam pipe, to be 
located so that, either automatically or 
otherwise, when the scuttle is raised, it 
will admit a blast of steam to flow into 
the furnace around the scuttle opening, 
primarily, to prevent the blast blowing 
the flame up through the scuttle and, 
secondarily, to suck the fuel down into 
the furnace the moment it is shoveled 
over the opening. In this way the scuttle 
is open the minimum period of time to 
charge the furnace. The iron frame for 
this scuttle is made in such a way that 
the arch brick will come up fair and form 
a substantial joint around the casting and 
avoid any flange or projection of any kind 
above the working floor. 


To the writer's knowledge there is no 
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arrangement more satisfactory than a 
scuttle of this kind for this purpose, for 
when the lid is in place, there is nothing 
projecting up except the bare wire cable 
or chain running over a pulley sufficiently 
high to be out of the way of a man’s head 
and tools, and it does not prevent the fuel 
being dumped immediately around and 
upon the scuttle, so that when firing takes 
place, the mere act of lifting the scuttle 
by the use of a counterweight and having 
the blast then in operation around the 
scuttle opening, allows sufficient fuel to 
be drawn into the furnace almost by the 
time the scuttle is sufficiently raised. In 
fact, an excellent method of continuous 
feed is to keep the lid suspended over the 
scuttle continuously and keep a bank of 
shavings on top of the scuttle, which will 
effectually seal the opening, and yet a 
mere prod will sufficiently start the fuel 
dribbling down through the opening, the 
air or steam blast surrounding it pre- 
venting any back draft. 
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In the case of the upright water-tube 
boiler in Fig. 2 the same design of scuttle 
is employed, except that in place of the 
steam blast, provision is made to admit 
an air blast from a side duct of the regu- 
lar blast apparatus. In this illustration are 
more clearly shown the necessary air 
passages circulating through ethe fire- 
brick arch and discharging into the path 
of the gases as they ascend up and around 
the tubes. This pattern of chambered 
brick is one which the writer has had in 
use for many years, and it has proved 
highly satisfactory in many ways. It is 
a simple pattern for molding and forms a 
substantial arch. Its long life may be 
attributed largely to the fact that the 
bricks cannot become overheated by virtue 
of the air circulating all through their 
interior, and also to the fact that the dis- 
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charge of air into the combustion pas- 
sageway tends to carry the hot gases 
away; or in other words, forming, to a 
certain extent, an insulating film of air 
immediately on their faces. 


Air PASSAGES 


The inclined paving immediately back 
of the grates is considered an improve- 
ment over the pipe passages shown on the 
horizontal boiler -setting. As is quite 
clearly shown on this drawing, the air is 
brought into a top duct, passes along its 
length, then back through a_ second 
duct of the same character to the other 
end, and then through still lower ducts 
until it is finally discharged into a pipe 
which leads to both sides of the ashpit. 
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is a virtue, and to assume that a do 
with an ordinary fit is sufficiently go: 
for a furnace that has a blast pressure be 
hind it is not practical, especially wh 
it is so simple a matter to provide t 
proper fitting. The door shown h 
been used for 20 years, and costs no more 
to make than any other door, yet is pe: 
fectly blast-tight when closed, under «ll 
the varying conditions of expansion anc 
contraction. 
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SHAVINGS REQUIRE SPECIAL DESIGN 
FURNACE 


It appears to be the general impressi: 
that a furnace for burning shavings anc 
refuse is one of those simple things that 
any mason who can lay brick can buiid. 
This was the general impression concern- 
ing furnaces for burning bituminous coal 
years ago, and, to a certain extent, exists 
today, not only among our tyro engineers, 
but men of quite general experience, who 
have assumed that a furnace built for good 
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Water-tight Pit 


SMOKELESS SHAVINGS FURNACE FOR VERTICAL 


The cast-iron plates which form a facing 
against which the firebrick paving is 
finally laid are provided with fingers all 
over their back faces around which the air 
must circulate. It will be noticed that the 
oxygen is brought into the ashpit on each 
side, one discharge bein, a little to one 
side of the opposite opening. A_ blast 
brought in from one side only or from 
the back side tends to concentrate the 
blast in some particular locality in the 
pit, which is not desirable. 


Doors FOR THE ASHPIT AND FURNACE 


It is a common practice to furnish 
doors, both for the ashpits and for the 
furnace openings, of the same design for 
blast-furnace conditions as for natural- 
draft conditions, but this should be re- 
garded as poor design. To be consistent 
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results from anthracite is equally as 
good for bituminous coal, and yet the two 
fiel elements are as vastly different as 
bituminous coal and shavings. The con- 
ditions that are proper for bituminous 
coal are diametrically wrong for anthra- 
cite, and as time goes by these dif- 
ferences are being better understood and 
acknowledged, so that today our best 
bituminous furnaces are constructed on 
lines very different from furnaces for 
anthracite consumption, and the re- 
sults are correspondingly better. The 
same is the case with furnaces for the 
material under discussion. Therefore, to 
build a furnace to give the best results 
in combustion, capacity and smokeless- 
ness, we must construct it on proper lines. 
Smoke from bituminous coal is, broadly 
speaking, simply and solely a condensa- 
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tion of the hydrocarbon gases, and to 
allow these gases to condense and pass 
through the chambers and tubes of a boiler 
and finally discharge themselves into the 
outér atmosphere is wrong in the fullest 
sense of the word, and the existence of 
such conditions can only be accounted for 
from the fact of there being ignorance on 
the part of the builder, or a wilful disre- 
gard of what is best for his own pocket 
and the comfort of the public. The same 
law holds good concerning the burning 
of shavings and refuse; the same con- 
densation of unconsumed ‘carbon takes 
place, which is due to wrong construction 
of the furnace that is intended to con- 
sume it, but there is no excuse for the 
existence of the one more than the other. 
So long as furnaces are constructed in 
the old haphazard way of assuming that 
such a furnace is to be simply a crema- 
tory for getting rid of a useless residuum, 
then we shall get smoke. 


Specr1AL DESIGN OF GRATE FOR FRONT FEED 


The foregoing has reference to the 














Se ea eS RIL 
SA eee ee Sere a OS 
wee ns ms 
Cis OSES the re TION eh 





FIG. 3. GRATE DESIGNED FOR FRONT FEED 


Proper construction of a shavings and 
sawdust furnace as a whole, with a flat 
grate having moderate openings, but Fig. 
3 illustrates a grate designed especially 
for this fuel without reference to other 
construction of the furnace. As ap- 
parent, it is not a flat grate at all, but 
just the reverse, the object being to use 
it in a furnace where the shavings are 
either shoveled or shoved from the front 
through an ordinary fire door, or rather 
not an ordinary fire door, except in its 
position, because where fuel must go in 
from the front, an internally swinging 
door is preferable, so that as the shav- 
ings are shoved through under, it will of 
its own accord swing back down into 
position, or possibly remain up, banked 
up with fuel ready for the next charge, 
its form being such that there shall be a 
liberal supply of incandescent fuel left 
upon the bars or plates readily to catch 
up the fresh supply of fuel when it is 
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fed in, and to provide a grate surface that 
shall project its air openings up into a 
body of fuel better than a flat grate. 
Where this furnace was first used can- 
not now be recalled by the writer, but it 
was somewhere in the West, and the re- 
sults obtained were very satisfactory, so 
far as the mere grate surface was con- 
cerned. The depth of the sides of this 
grate being a matter of about 8 to to 
inches, its operation was such that by the 
time the fuel had wasted away sufficiently 
to uncover the top of the grates, there 
was still a good bed of incandescent com- 
bustible in the grate, which readily took 
up the fresh supply when shoveled in. 
These plates had round openings about 
3% inch in diameter, every 2 or 3 inches 
apart, the top row of openings being 
formed half in each plate, so that there 
was a discharge of air along the ridge of 
each section, and to keep this ridge or 
apex covered was a matter of experience 
in the proper running of the furnace. 





Long Transmission Line in Ontario 


The Ontario Hydro- Electric Power 
Commission has awarded to the F. H. Me- 
Guigan Construction Company, Toronto, 
the contract for the construction of the 
transmission line which is to distribute 
power from Niagara Falls to various 
cities and towns in the province. The 
total price to be paid for the work is 
$1,270,000. The total length of the line 
will approximate 300 miles, and will be, 
used to distribute power to Toronto, 
Guelph, Hespeler, Waterloo, Berlin, Galt, 
Woodstock, London, Ingersoll, St. Thomas, 
St. Mary’s and New Hamburg. There 
have also applied to be included Windsor, 
Walkerville, Norwich, East Toronto, Wes- 
ton and West Toronto. 

There will be required in all considera- 
bly more than 3000 towers in the 300 
miles of transmission line. Three cables, 
each suspended from a separate insulator, 
will form a single circuit. The greater 
number will be two-circuit towers, carry- 
ing six cables each, not counting the 
ground line or the line for lightning pro- 
tection. The towers will be 550 feet 
apart, except where local conditions re- 
quire shorter or longer spans. If alumi- 
num is chosen as the material for the 
cable each cable will consist of seven 
strands bound together, the total diameter 
being % inch. The estimates call for a 
total of 994,800 pounds, or a little more 
than 497 tons of aluminum cable, the total 
mileage of cable being 1149 miles, not 
counting the ground line or the line for 
lightning protection. Twelve transformer 
houses will be required for this system, 
which when finished will be the largest 
and most complete in the world. 

The total hight of the standard two- 
circuit tower will be 44 feet 6 inches, and 
it will be 16 feet-square at the base. Each 
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tower will be square, having its four feet 
resting in 7 feet of cement. 

All the equipment to be installed is in- 
tended to carry a voltage of 110,000, which 
is greatly in excess of the voltage car- 
ried over any Canadian transmission line. 

The standard spacing of the towers will 
be 550 feet from tower to tower, which 
may be varied to meet local requirements, 
as, for instance, at the Welland canal, 
which will be crossed by a short span 
upon towers of sufficient hight to give 150 
feet clearance between the lowest con- 
ductors and the water level. Between 
Dundas and Toronto there are two water 
crossings which will require 800-foot 
spans, no extra hight, however, of tower 
being necessary. At the Credit river 
there will be another 800-foot span. In 
order to cross the Humber river there 
will be a span of 1250 feet. Near Brant- 
ford, where the line crosses the Grand 
river, there will be a 900-foot span. 
Where the line crosses other transmission 
lines and railways special towers will be 
erected. 

The line as now planned, or the por- 
tion for which the agreement has been 
signed, covers western Ontario only. 
Eastern Ontario and perhaps northern 
Ontario will ask for the same privileges. 
To provide for this, there is a clause by 
which the same length of additional line 
may be erected upon the same terms. 
That is, 2903 more miles of line may be 


built, making a total of 586 miles. 


The wire used will be aluminum line, of 
which there will be 1,014,209 pounds, or 
about 507 tons; there will be 3176 towers, 
66 feet high, and they will take 6554 tons 
of steel costing $621,000. There will also 
be 140,000 pounds of telephone wire used 
for the double telephone line to be strung 
on the towers. The contracts for the 
material have been awarded to Canadian 
firms. 





Turbines for German Boats 


The twelve new torpedo boats under 
construction for the German navy will 
be of about 610 tons, and will all be 
driven by steam turbines. It is planned 
to try four different types of turbine. The 
three boats which the Vulcan yards, near 
Stettin, are constructing are to be 
equipped with turbines of the Allgemeine 
Elektricitiits - Gesellschaft (Curtis type) ; 
the four boats which the Schichau yards 
of Elbing and Danzig have undertaken to 
build will receive turbines of Melms and 
Pfenninger; similar turbines are also put 
on board the small cruiser which the 
Schichau works have built to replace the 
“Greif.” Of the five torpedo boats under 
construction at the Germania yards at 
Kiel, four are equipped with Parsons tur- 
bines and one with Zoelly turbines —The 
Mechanical Engineer. 
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The Plunger Hydraulic Elevator 


Description of a Simple Type of the Otis Freight Elevator with 


Hand Rope Control; Operating Valve Construction and Adjustment 





The general arrangement of a simple 
type of Otis plunger elevator is shown in 
Fig. 263, which is a vertical elevation of 
a freight elevator provided with hand- 
rope control. The operating valve in 
this drawing is shown with a long lever 
to the end of which the hand rope is 
attached. The valve, as will be seen, is 
very simple, the supply water reaching 
it through the pipe A, which enters the 
upper end of the valve cylinder. From 
the lower end of the cylinder a pipe B 
connects with the upper end of the plun- 
ger cylinder, and through this pipe the 
water enters when the elevator ascends, 
and escapes when it descends. The escap- 
ing water passes out of the main valve 
through the bottom, and is carried off to 
the discharge tank through the pipe D. 
The operating lever L is used when the 
car runs at very slow speed, as is gen- 
erally the case in buildings of three or 
four floors. For higher velocities of car 
it is necessary to substitute for the lever 
I other means of moving the 
whereby greater movement of the operat- 
ing hand rope is required to open and 
close the valve. If such means were not 
provided, the starting and stopping would 
be entirely too rapid. 
moderate, 


If the car speed is 
100 feet per minute, the 
valve is operated by means of a rack and 
pinion, in precisely the same way as the 
hand-rope operated valves already de- 
scribed as being used with cable hydraulic 
elevators. 


say 


In some cases freight elevators are ar- 
ranged so as to carry passengers also, 
and on that account are run at a higher 
speed, and occasionally passenger eleva- 
tors in buildings where economy of con- 
struction is considered are arranged to 
be controlled by a simple hand-rope oper- 
ated valve. such 
simple rack-and-pinion 


For installations, the 
arrangement is 
not satisfactory because it will close the 
valve with too small a movement of the 
hand rope. such service the valve 
is made with a double set of gears, the 
pinion that meshes with the rack being 
mounted upon a shaft that carries a 
larger gear, and that in turn meshes with 
a second pinion that is mounted upon the 
hand-rope sheave shaft. 


For 


When a lever-operated valve is used, 
the travel of the hand rope is varied by 
varying the length of the lever 1, which 
is made about 3 feet long for very low 
speeds and as much 7 feet for the 
When the lever is 3 feet 


as 
highest speeds. 


valve, . 


BY WILLIAM BAXTER, 


long, the movement of the hand rope re- 
quired to make a stop on the up trips is 
about 15 inches, and on the down trips 
about 10 inches. With the longest lever, 
about 7 feet, the rope movement to make 
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FIG. 263 


a stop on the up trips is about 3 feet, 
and on the down trips about 30 inches. 
With the single-geared ,rack-and-pinion 
the rope travel required to stop the car is 
about 5 feet, which can be varied to some 
extent by. changing the diameter of the 


JR. 





hand-rope sheave, say from 4 to 7 fee 
When a double-reduction gear is used the 
rope travel varies from about 9 to 18 feet, 
according to the car speed. If only the 
manipulation of the hand rope by the 
operator were considered, it would not 
be so important to vary the movement 
of the hand rope with the speed of the 
car, because with a little practice an 
operator could learn just how to manipu 
late the rope to make satisfactory stops; 
but the car is also stopped automatically 
at the top and bottom landings by the 
movement of the hand rope and _ this 
movement is effected by the car itself; 
hence, the travel of the hand rope re- 
quired to stop the car must be made to 
conform to the’ car speed. 

In Fig. 263 the elevator is represented 
as being level with the third floor, and 
the stop ball S on the hand rope is shown 
resting against the upper side of the arm 
R. Before the car would reach the top- 
floor stop the stop ball would be in the 
position 7, and would be carried from 
that position upward to where it is drawn 
in stopping the elevator. On the down 
ward trip the arm RF strikes the stop ball 
S” when it is in the position shown, and 
carries -it down to the line S”, to stop 
the car, and then the floor of the latter 
is even with the first floor of the build 
ing. If the length of the lever L is pro 
portioned to the speed of the car so as 
to give the proper amount of hand-rop¢ 
travel, the car speed will be cut down 
gradually until the car comes to a stop 
even with the floors of the building, with 
out producing any noticeable shock. If, 
however, the hand-rope movement is too 
short for the car speed, the stop on the 
down trip will be very violent and on the 
up trip the car will not stop promptly, 
but will continue upward and lift the 
valve far enough, in an extreme case, to 
let water escape from the cylinder; as 
soon as the headway dies out, the car 
will drop back until the plunger strikes 
the water in the cylinder, when its back 
ward movement will be stopped with a 
severe jolt. Even if the car does not run 
far enough above the floor to open thi 
vaive in the reverse direction, if it should 
pass above the floor any distance, th 
plunger will be drawn away from tl 


water in the cylinder and on the returm 
will be stopped suddenly when it strik: 
If the rope movement | 
made longer than necessary there will b 
no undesirable effect except that the tim 


the water again. 
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sumed in stopping will be 


increased. 


unneces- 
sarily 


\DJUSTMENT OF VALVE MOVEMENT 
Vhen the elevator runs at a high velo- 
it is generally necessary to provide 
means for adjusting the movement of the 
valve when it is opened, so that there 
may be no danger of imparting too high 
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at the 
The means employed to adjust 
the running speed consist of stops placed 
on the hand rope, as shown at FF’, and 
a stationary stop G. The stop F controls 
the opening of the valve for the up trip, 
and F’ controls the opening of the valve 
for the down trips. If these stops are set 
close to the stationary stop G, the move- 


or when it is stopped automatically 
top floor. 
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speed to the car if the load is very 
ht. With slow-running cars it is not 
ssary to provide such adjustment, be- 

even if the car should run 50 per 
faster with a light load there would 
no objection, but if the normal car 
d is, say, 400 feet per minute, and it 
uld run 600 feet with a light load, 
e damage might be done, either when 

ir is stopped at intermediate. floors, 


nent of the hand rope is limited, and as 
a result the opening of the valve is re 
duced. Contrariwise, setting these stops 
farther away from G increases the open 
ing of the main valve, and, therefore, the 
car speed, with light loads. There is no 
great danger of the speed being too great 
with full load, as elevators are not often 
so generously proportioned as regards th« 


driving power as to be able to run away 
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when fully loaded, but when the car is 
empty the driving power is sufficient to 
develop a speed much higher than the 
normal. This is more likely to be the 
case with the cable hydraulic type than 
with plunger elevators, because with the 
latter the weight that lifted 
when there is no load in the car is much 


has to be 
greater than with the former. 


CONSTRUCTION OF OPERATING VALVE 


The construction of the operating valve 
shown in Fig. 263 is illustrated in Fig. 
264, which is a vertical section through 
the center of the valve and its cylinder. 
The supply through the 
upper inlet and if the lever L is depressed, 
it will pass by the piston B and, follow- 
ing the path indicated by the arrow, will 
flow into the pipe that connects with the 
top of the plunger cylinder marked B in 
Fig. 263. 


water enters 


If the lever L is raised, the 
water can flow out from the cylinder and 
past the piston C to the discharge tank. 
The piston A serves to balance the valve 
and prevent the 


escaping through 


also to pressure water 


from the top of the 
valve cylinder. 

The valve cylinder is made of cast iron 
and is provided with a brass lining within 
which the valve pistons slide, all of which 
the The 


valve pistons are provided with leather 


is clearly shown in drawing. 
cup packings and heads to retain these in 
position. with 
outer flanges cut away in a wide V-shape, 
as shown at B’, 


These heads are made 
so that when the valve is 
moved to close the port, the flow of water 
For 


elevators these V-shaped flanges are made 


is stopped gradually. high-speed 
so as to stop off the flow of water quicker 
than is necessary, and when the elevator 
is installed in the building they are ad 
justed by actual trial, the edges being tiled 
off until the proper degree of smoothness 
lor slow 


in stopping is obtained. very 


running elevators it is not necessary to 


go to all this trouble, as the shape of the 
flanges can be made near enough to 
accuracy at the shop. 

The brass lining of the valve cylinder 


is provided with numerous narrow ports 


opposite the outlet so as to hold the 
cup packings of the pistons B and C in 
place. Similar ports are provided op 


posite the inlet, but these are necessary 
only to permit easy removal of the valve 
when desired, and also making the whole 
lining in one piece. So far as the opera- 
the valve 
could be 


tion of is concerned the lining 


made in two parts separated 
the inlet as 
much as might be necessary to permit the 
The arm £ that 
is made like the arm of the 


from each other opposite 


water to flow in. car 
ries lever L 
automatic stop valves described in con 
nection with the passenger plunger eleva 
tor; that is, it 


end of the valve cylinder above the point 


is clamped to the upper 


PD, this portion being turned to fit the bore 
of the arm / 


and its cap. 
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Wrong Boiler Setting 





The two illustrations are of a boiler 
located in the plant at which I am em- 
ployed. Fig. 1 shows the boiler as it was 
when first erected. The fuel used is 
natural gas and the boiler has been in use 






















WE PAY FOR USEFUL 


Things went smoothly enough until we 
commenced to crowd the boiler, then scale 


began to collect at the end seam and 
around the blowoff pipe. A few weeks 
ago the feed pump gave out and I placed a 
larger one in its place. The result was 
that the mud collecting at the blowoff was 
driven to the other end of the boiler, re- 



























































Gas 
Connect 
ion 





over a year, but was not worked very 
hard until about three months ago. The 
feed water is fed through the blowoff 
pipe, a thing I objected to when the boiler 
was set up, but I was not the chief engi- 
meer then, and the fellow who was in 
charge was able to talk the management 
into feeding this way. 
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Filled with Clay 
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2. SHOWING THE CHANGES MADE IN THE SETTING 


sulting in a few days in a nice bag about 
6 inches in diameter. 

The illustration also shows the way the 
furnace was constructed. Note the slant 
of the fire bridgewall and the location of 
the bag. In Fig. 2 is shown the way I 
have changed things, not only the feed- 
water connections, but the furnace as 


IDEAS 








well. I might add that we have o ly 
cleaned the boiler once since making the 
change, but found that the mud was near 
the blowoff outlet, while before it was 
in the front end of the boiler. 
C. S. Rosrnson 
Independence, Kan. 





Compression 


I have been reading with much interest 
the arguments put forth by some of your 
engineering contributors regarding com- 
pression. Now it strikes me those engi- 
neers who advocate no compression must 
be men who are running small engines, 
say from five to 50 horsepower. To my 
mind the necessity of compression is clear, 
especially in large engines. 

I have had the opportunity of experi- 
menting a little along this line, and by 
way of proof I tried running a 1000 horse- 
power cross-compound engine’ without 
compression. and [I must say it proved to 
me beyond the shadow of a doubt that 
compression is essential, if you want a 
quiet, cool-running engine. This experi- 
ment also proved to me that compression 
is a Of course, it is like 
everything else, you must not have too 
much or little, but just the right 
amount if you want good results. 

Does it not stand to reason that if you 
retain the proper amount of exhaust steam 
in the cylinder to ease the engine over the 
center and start it off on the return 
stroke, that it is more economical than 
using live steam? Besides, the speed of 
the engine is kept more uniform by the 
use of compression. I think if those engi- 
neers who advocate no compression would 
do a little experimenting along this line 
they would soon find out which is the bet- 
ter way. 


steam saver. 


too 


Take large engines with heavy moving 
parts; is it not better to bring those parts 
to rest at the end of each stroke with a 
little compression than it is to allow them 
to start off with a thump the instant the 
live steam strikes the piston? 

I am not conceited in regard to my 
ability as an engineer, but I. think if 
had some of those fellows who advoca' 
no compression in the engine room with 
me for a while I would send them 
with their minds made up never to run an 
engine again without compression. 


J. T. Franktin 


av 


<4 


Alberta, Can. 
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Which End Does the More Work 





nu my letter on page 412 of the Sep- 
tember 8 number the word “not” was 
omitted after the word “cylinder,” fifth 
line, first paragraph. 
R. MANLY Orr. 
irantford, Ont. 





Unscrewing Large Pipe Couplings 





lo unscrew a large pipe coupling that 
has been screwed together with a greater 
force than can be secured to unscrew it, 
or that has become rusted fast, a good 
plan is to heat the coupling by building 
a bed of coals around it, or better still, 
if it is feasible, turn a jet of steam on 
it. At the same time try to unscrew, 
with.chain tongs or whatever is at hand. 
The coupling will heat sooner than the 
pipe, and will expand away from it. 

This is the method used by well drillers 
to unscrew the large pipes used as drill 
rods in making large wells by the rotary 
process. 

Joun B. Sperry. 

\urora, Ill. 





Detecting Noises in Engines 





For a considerable time I have been 
using an ordinary physician’s stethoscope 
to locate unusual noises in multi-cylinder, 
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FOR DETECTING NOISES IN ENGINES 


Marine and automobile gas engines. This 
instrument, shown in the illustration, is 
very effective for this purpose. 

RosertT MILter. 


New York City. 


POWER AND THE 


High Water Glasses 


<=NGINEER. 


We are running a.battery of several 
vertical boilers on which the water glasses 
are necessarily placed about 20 feet above 
the ground. This made it very difficult 
for the firemen to see the hight of water 
in the glasses, and various means were 
considered and tried for overcoming the 
difficulties. We tried to have “the old 
man” get the patented arrangement where 
the water glass is brought down to some 
convenient point on the furnace front, but 
he said we would have to get along with 
something else until the money market 
picked up. We tried various colored back- 
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Tramming an Engine 





When putting an engine on center or 
tramming, why not put the tram marks 
on the engine frame, as shown in Fig. 1? 


Y ‘iram 
sah Marks 
Sh. 








FIG. I. WHERE TO PLACE THE TRAM MARKS 


























FIG. 2. TOOL FOR LINING UP ENGINE 


grounds, such as tin, the horizontal cross 
section being a V, the two legs of which 
came about opposite to or in line with 
the water glass, and painted them every 
color from white to green, but without 
any very marked improvement. 

After trying a number of different ways, 
someone thought of the scheme which is 
used in magnifying thermometers and we 
painted a strip of tin white and ran a 
colored line down the middle, the breadth 
of the line being about one-third the bore 
of the water glass. By putting wings 
or projections on this tin, two at the top 
and two at the bottom we were able to 
fasten it permanently to the water column, 
by bending these projecting strips around 
the column, bringing the painted strip of 
tin practically against the water glass 
with the colored line exactly opposite the 
bore of the glass. 


Any scheme for fastening may be used, 
but it is preferable to fasten the strip to 
the column rather than to the glass it- 
self, since by so doing it is independent of 
the glass and not affected by changing 
or cleaning it. From a distance the 
colored line is practically invisible above 
the water level, but below the water level 
the water acts as a magnifying glass and 
the colored line fills out to the entire outer 
diameter of the glass. After trials with 
different colors we found a white back- 
ground with a black line preferable to 
vermilion, which was the second best con- 
sidering both daylight and hooded electric 
lights. The hight of water can be quickly 
seen by a mere glance without any close 
examination whatever and the scheme is 
especially valuable in telling whether the 
glass is entirely full or entirely empty, 
where the high- and low-water alarms 
both operate the same whistle. 

E. W. FIske. 

Mexico City, Mex. 


This would save time, and when another 
engineer takes charge he will not have to 
tram all over again. 

A tool used in lining up an engine is 
shown in Fig. 2. It is made of a brass 
rod and by placing a stick of wood at the 
other end as shown, it can also be used 
for truing shaft by putting a piece of tin 
made and secured to a stick as shown 
at A. 

A. L. JoHNSON. 

Somers, Mont. 





Belt Lacing 


Mr. Webster, whose inquiry in the June 
Q number is answered by both Mr. Ran- 
ney and Mr. Strother in the July 21 num- 
ber, must be in some confusion as to 
the best belt lacing, as the testimony of 
one contradicts that of the other. 

My experience of years in a large cot- 
ton mill with thousands of feet of belting 
in sizes from % inch round to 36 inches 
double, leads me to say that no laces of 
any kind should be used; that up to 2 
inches single, belt hooks or the clasps with 
teeth, which are driven through the ends 
of the belt, are They are 
quickly applied by the ordinary 
man, hold as well, or better, than any 
lace, and the belts are easily taken up 

Above 2 inches single, we found by far 
the most satisfactory way was to make 
the belts endless by scarfing them and 
cementing together as the belt manu- 
facturer does. 

In this way a great deal is added to the 
life of the belt and there is no slip or 
jump when the joint round the 
pulleys. 

With regard to Mr. Ranney’s statement : 
“Tl have taken apart a whang-laced belt 


best. more 


repair 


goes 
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and laced it with wire, as explained, be- 
tween the ends and the large holes 
punched for leather, and I have never had 
the wire-joint fail. It would invariably 
break where the large holes were punched 
for the leather lacing,’ the writer would 
expect just what Mr. Ranney says hap- 
pened, because he has deprived the leather 
left by the holes of the stiffening action 
of the lace and has also stiffened the belt 
at the ends by his wire lacing, thus in 
creasing the bending action at the weak- 
est points, viz., the lines of lace holes. 

However, it is beyond me to under- 
stand how the test applies to the discus- 
sion in any way, as all he proves is that 
with wire lacing and a series of holes 
back of it on each side, the belt breaks at 
the holes rather than at the wire lacing, 
the whang lacing not being considered 
at all. 

As to a governor belt, I should most 
emphatically not allow anything but an 
endless belt in this most important place. 
[ suppose the only positive governor drive 
is gears and shaft, or a sprocket chain, 
as Mr. Eldredge, of St. Louis, found when 
he attempted to run alternators in 
parallel, as per his paper on this subject 
some little time ago. 

Henry E. FISHER. 
Boston, Mass. 








The Effect of Compounding 





De Witt Pourie, on page 153 of the 
July 28 number, stated, in his opinion, that 
while compounding an engine may de- 
crease the steam consumption, it does not, 
to any great extent, increase the maximum 
indicated horsepower that can be obtained. 
I have heard statements to this effect sev 
eral times among various engineers and 
it appears as though this misconception of 
the fundamental principles of the com- 
pound engine is becoming rather serious. 

In the first place what does the maxi- 
mum horsepower of a steam engine mean? 
What is the maximum horsepower of a 
24x48-inch single-cylinder engine? No 
one can tell unless he also knows the 
initial pressure, cutoff, number of revolu- 
tions, back pressure and thermal ef- 
ficiency. It might possibly vary anywhere 
from 120 horsepower or less to 2060 
horsepower or more. It may seem out of 
all reason to expect to be able ever to get 
over 2000 horsepower from a _ 20x48- 
inch single-cylinder engine, but if the 
steam pressure were 150 pounds, which is 
not excessive, and the piston speed were 
1000 feet per minute, which is not the 
highest speed that has been reached by 
large Corliss horizontal engines, and if 
steam were taken at full boiler pressure 
for the full stroke, then: 

_150°X (24? X*0.7854) X 1000 ._ 
33,000 ie 


2060 horsepower. 
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But in spite of this, it would be absurd 
to call this engine a 2000-horsepower en- 
gine, or for any engine builders to claim 
that it could be run at any such power. 
The reason for this is found in the fact 
that the modern steam engine is designed 
to give the maximum horsepower per 
pound of steam under practical conditions 
and not to give the maximum horsepower 
possible per cubic foot of bulk. Now the 
effect of compounding, tripling’ or quad- 
rupling is to increase greatly the horse- 
power obtained per pound of steam by 
making a greater number of expansions 


Foot 
Pounds 


260,000 
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possible gain. However, recent improv 
ments, such as the steam turbine for 1: - 
stance, have enabled the expansion to | 
carried to a far greater degree than 
considered practical in reciprocating stea 
engines. 

I would also point out to De W 
Pourie that using a damaged compou: 
as a simple engine in the way spoken 
is nothing unusual and that probably most 
engineers have at some time or other had 
to do a similar thing to help out in a ti 
of trouble and tribulation, but the fact 
that most compound engines in case of 


Foot Pounds of Energy in One Pound of Steam at 165 Lbs. Abs. 
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practical. The effect of increasing the 
number of expansions is seen in the ac- 
companying chart, which shows the num- 
ber of foot-pounds of energy obtainable 
from one pound of steam at 150 pounds 
boiler pressure when expanded a various 
number of times up to twenty. 

This shows the increasing economy due 
to increasing the number of expansions, 
and a much larger number of expansions 
would be used in the vengines of today 
were it not due to various losses, which 
become relatively great as the number of 
expansions increases and thus offset the 
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CHART SHOWING EFFECT OF INCREASING NUMBER OF EXPANSIONS 


need can be induced to develop the same 
brake horsepower with one cylinder out 
of commission does not in any way inti 
mate that the compound engine is not 
greatly superior to the simple engine. Re- 
member, the average compound engine 1s 
probably getting twice the horsepower out 
of a pound of steam that the average 
simple engine is, and if it is compared 
with some of the simple throttling en- 
gines | have seen, it is giving three times 
as much power, possibly four. 
Georce P. PEar 


Exeter, N. H. 
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Tightening a Loose Crank Pin 





We had an experience the other day 
with a crank pin that may be of interest. 
The engine was a 40-horsepower, having 
a double crank disk, and had been giving 
trouble. This particular time the crank 
pin became loose and, of course, began 
pounding. 

\s this was not the first time a similar 


——— Crank Disks——+ 
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nothing whatever as to what either pres- 
sure may be. Then when the gage reads 
19 inches as in the case above quoted, it 
merely means that the pressure inside the 
tube is 19 inches less than that outside. 
But at the elevation given the outside or 
atmospheric pressure is about 22% inches, 
showing that with his 19-inch reading, he 
is within 3% inches of a perfect vacuum, 
and that his condenser is doing as well as 


USING TAPER PINS TO TIGHTEN A CRANK PIN 


occurrence had taken place, and as rivet- 
ing the ends did no good, we decided to 
kill or cure the trouble this time. In each 
end of the crank pin we drilled and 
reamed four 3%-inch taper holes in which 
we drove with a sledge four taper pins, 
as shown in the accompanying sketch. 
This forced the pin metal hard upon 
the disk and now it is as tight as any 
means could produce. We allowed % of 
an inch on the pins for driving in, but 
could only drive them % inch before they 
were tight. 
WILLIAM LONGSTREET. 
Wilkinsburg, Penn. 





Vacuum Gages and Altitude 


ane 


fhe somewhat general misunderstand- 
ing of the effect of altitude on steam and 
vacuum gages is well illustrated by the 
following bit of correspondence between 
two engineers. 

“T note you say that you get 19 inches 
of vacuum when everything is tight and 
the condenser tubes newly cleaned. Is 
your vacuum gage regulated so that at 
your elevation of 7600 feet it will register 
zero when there is no vacuum on thé ex- 
hast line? In other words, a gage that 
would register zero at sea level would 
show about 7%4 inches vacuum at your 
elevation, and when you get a reading of 
19 inches you have really pulled some- 
thins entirely different.” 

The misconception here is in the state- 
men! that at the high altitude the gage 
woull show a 7%-inch vacuum. The 
U-tube of the gage, whether steam or 
Vacuum, registers the difference between 
the pressure inside the tube and that out- 
side, and a zero reading merely means 
that ‘hese pressures are equal, but shows 









one at sea level with the gage showing 
26% inches. 

The atmospheric pressure for any given 
altitude may be found by reference to any 
of the pocket textbooks, but for ordinary 
altitudes it may be approximated by sub- 
tracting 1 inch from the reading at sea 
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This rule also applies to steam pressures 
and in making calculations of boiler tests, 
or temperatures of pressure steam for any 
industrial purpose as exact heating, the 
heat quantities per steam tables should not 
be taken from gage pressures, but from 
gage pressure minus the difference in at- 
mospheric pressure between that eleva- 
tion and sea level. In other words, re- 
duce everything to absolute pressure. 

A good exaniple is the duty to be ex- 
pected of a feed-water heater. At an ele- 
vation where the atmospheric pressure is 
10 pounds per square inch, the tempera- 
ture of boiling water is, roughly, 193 de- 
grees Fahrenheit, or 19 degrees less than 
at sea level, and the engineer should not 
expect his feed water to be as hot, by 
about 19 degrees, as he is accustomed to 
seeing it. A rough rule of thumb cover- 
ing this, is: Deduct ™% pound from 14.7 
for each 1000 feet elevation and the result 
will be atmospheric pressure in pounds 
per square inch, and will ordinarily be 
within the accuracy of the average gage. 

E. W. Fiske. 
Mexico City, Mex. 





Feeding Compound into Boilers 


I have read a few letters in Power AND 
THE ENGINEER lately on different methods 
of feeding compound into boilers, all of 
which are very good and practical, but as 
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FOR FEEDING COMPOUND INTO THE BOILEK 


level(30 inches) for each 1/1000 foot ele- 
vation. Thus, at 6000 feet this rule gives 
24 inches, which is only between 1/10 
and 2/1o inch too high, or much closer 
than any engineer reads his gage in prac- 
tice. 

Again, if it is known that certain famil- 
iar conditions should give a gage a read- 
ing of 25 inches at sea level, we may 
know without reference to any tables that 
something is wrong if the gage does not 
read 17 inches at an elevation of 8000 feet. 





I have not seen any arrangement like 
mine, I thought I would tell how I have 
been feeding it for many years. 

As we had discarded an old lubricator 
on one of the engines and replaced it with 
an oil pump, I took it apart and after 
making a pattern A, had a brass casting 
made to which was fastened the top arid 
bottom connections of the right feed, as 
shown at B. This was screwed to a board 
firmly fastened to the brick wall. A %- 
inch brass pipe connected the upper end 
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to a 4-gallon tank on a shelf overhead, 
which holds the compound. The lower 
end was connected to the suction end of 
the boiler feed pump, as shown. A check 
valve was placed in this pipe at C. 

The amount of compound used can be 
regulated by the handwheel to any re- 
quired number of drops per minute, and 
as the feed pump is in operation all day it 
delivers the compound at a uniform rate. 

F. P. KInner. 
Saxonville, Mass. 





Copper for Bearings 





On page 318, August 25 issue of Power 
AND THE ENGINEER, George W. Havlin 
has an article on using copper for bear- 
ings, which for some reason people will 
not try. 

In its natural state it is too soft, and 
for bearings it should be hardened so 
that it will work about like cast iron. Mr. 
Havlin uses sheet copper, which ap- 
proaches the condition, but would not do 
for heavy bearings. Copper can be made 
as hard as desired for castings, and there 
have been two different hardened coppers 
put on the market for bearings, but suffi- 
cient customers could not be found to 
make it a commercial success. 

Wrist-pin brasses on a 5-inch pin: made 
of the ordinary composition were cut in 
ten years, and were replaced with hard- 
ened copper, and while the engine had 
nearly double the load during the latter 
time, the copper was in use nineteen years 
with but little wear, and was taken out 
because a crack appeared in one of them 
and the engineer running at the time did 
not know but that they were of ordinary 
composition. 

A sheet of hardened copper ™% inch 
thick was prepared to show its shot-resist- 
ing qualities and a Mauser rifle that 
would send a shot through a %-inch steel 
boiler plate would only penetrate the cop- 
per % inch. 

W. E. CRANne. 
Waterbury, Conn. 





Engine Diagrams 





Realizing the interest most engineers 
take in freak diagrams, their cause, cure, 
etc., and for the benefit of those who may 
be running Russell engines, I will give 
some of my experiences with this style of 
engine and one particular repair job. 

The accompanying diagrams were taken 
from a 13 and 20% by 20 tandem-com- 
pound engine, that has been running 
about six years at 220 revolutions per 
minute, with an irregular electrical load 
of from 600 to 800 amperes. The engine 
is equipped with the Rites governor. The 
average boiler pressure is 150 pounds and 
the high-pressure diagram, No. 1, was 
taken with an 80 spring; the low-pres- 
sure diagram, No. 2, was taken with a 
40 spring. 
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On account of a worn valve stem, which 
made it rather difficult .to keep packing 
in the high-pressure stuffing box for any 
length of time, it was replaced by a new 
one. This type of engine has the well- 
known double-parted Giddings valve, Fig. 
6, which in this case was the cause of 
most of our trouble, the engine being 
taken down four times before the real 
cause was learned. 

As the high-pressure valve was slightly 











FIG. I 


cut at one end, we decided to take a light 
cut off its face. Then using the valve as a 
templet, the seats were scraped to as 
good a bearing as possible. The four lugs 
on the inside of the valve cover were rein- 
forced by brass strips to hold the valve 
to its seat, or to replace the amount 
planed and scraped from both valve and 


a 
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FIG. 4 


seat. After connecting up, the engine 
ran for 35 minutes fairly well, except that 
the wristpin bearing began to heat up. 

The engine was then stopped, the wrist- 
pin bearings taken out, filed and scraped 
to a good fit; but upon running again the 
same results were obtained and diagrams 
Nos. I, 2 and 3 were taken. 
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Valve Seat 
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equal distribution of steam caused a ba 
pressure on the high-pressure pist: 
which caused the wristpin to heat up. 

We went after it again. To verify ovr 
former work the valve seats were exai 
ined with a straight edge and found 
straight and true. The valve was leaded 
again and the contact was good the entire 
surface, but by this time the valve wi: 
so cold as to be handled with the b: 
hands. 








FIG. 2 
Yl oi 
L 
og a, 
FIG. 3 


After studying the construction of the 
valve, which is a hollow box-like affair 
with about % inch or more of metal on 
its outside, I came to the conclusion that 
the heat of the steam caused it to ex- 
pand more on the outside than it did on 
the edge or inside, thus preventing a good 
contact on the central ribs at the exhaust 
ports and permitting steam to blow past 
the high-pressure valve. 

The valve was then placed in position 






































Giddings Valve 





FIG. 6 


Upon opening the indicator valves, the 
discharge from each end sounded equal, 
but the low-pressure was too harsh, and 
it was necessary to use a 40 spring to 
get a diagram in proportion to the high- 
pressure, or one that was not distorted. 

It was very evident the receiver pres- 
sure was too high. No. 1 diagram 
showed a leak in the high-pressure valve, 
causing the low-pressure cylinder to do 
more than its share of work. This un- 


and a jet of steam turned into the valve 
chamber, until the valve was so hot we 
had to use a bunch of waste in each hand 
to lift it out. After leading the valve 
with red lead and again placing it in posi- 
tion, we found our diagnosis to be 
correct. 

After a few hours’ more scraping ind 
some swearing—the valve and stem were 
replaced and diagrams Nos. 4 and 5 were 
taken with an 80 and 40 spring as before; 
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these show a better condition in both 
cylinders, and as nearly right as I could 
expect from an engine that had done so 
much work. 

he steam blowing past the high-pres- 
sure valve caused a slight chatter when 
the engine was running light, but as this 
is a peculiarity of this valve if there is 
some condensation, I did not consider it 
a serious defect, and would expect it to 
disappear after a few hours’ run. 

No. 5 diagram was taken with a load 
before any changes were made in the 
valve, or soon after No. 1. 

W. D. RANNEY. 

Columbus, Ohio. 





Setting the Valves of the Wright 
and Reynolds Engines 





In the July 7 issue, Mr. Collins has an 
article on “Setting the Valves of the 
Wright Steam Engine,” in which there 
is much with which I disagree. Mr. Col- 
lins says: “These engines were made and 
put in operation before the niceties of 
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valves themselves travel only far enough 
to overcome the lap and port opening,” 
as though this were a peculiarity of the 
Wright engine and not inherent in all 
four-valve gears operated by a single 
eccentric through the medium of a wrist- 
plate. Farther on, Mr. Collins says that 
on account of Mr. Wright’s crude design 
the distance between the edge of the 
valve and the end of the lifting toe in 
the yoke cannot be adjusted, and there- 
fore “more care must be taken in each 
step toward setting the valves.” 

In reference to this statement it is 
interesting to note that the arm on the 
valve rod of a Corliss engine cannot be 
adjusted, which adjustment would corre- 
spond identically with adjusting the length 
of the valve rod on a Wright engine. The 
fact is the position of the arm, relatively 
to the opening edge of the valve, on Cor- 
liss valve stems is very carefully deter- 
mined in the shops of the various makers 
and keyed on the stem so no change can 
be made afterward to meet the whimsical 
notions of “near experts,” and the length 
of the Wright valve stem was likewise 


[ \ Taken on July 21, 1905 
\\ from a 24x 42 Wright Engine 
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DIAGRAMS FROM A 24X42-INCH WRIGHT ENGINE 


engine design were thought of,” but Mr. 
Collins’ illustrations of the lifting yokes /, 
in Figs. 5 to 13, inclusive, are extremely 
schoolboyish and the construction shown 
does not represent Mr. Wright’s design 
at all. In fact, the valve gear, and hence 
the engine, would not operate as Mr. Col- 
lins illustrates the lifting yokes J, and it 
would be no more labor to sketch them 
correctly than to sketch them as Mr. Col- 
lins has done. I think it important that 
the mechanism of an article of which it 
is the subject should be illustrated, if 
illustrated at all, so as to show the salient 
points in its operation, and this Mr. Col- 
lins’ drawings fail to do in the case of 
the lifting yokes. 

As a general proposition, there is no 
difference in principle in the movement 
of any release cutoff-valve gear from the 
Corliss valve gear, and this is particularly 
true of the Wright engine, but Mr. Col- 
lins calls particular attention to the fact 
that “the movement of the eccentric is 
enouch to give a travel twice the width 
of the port and lap of the valve, but the 





determined and made nonadjustable for 
the same .reason. 

Mr. Collins, at the end of his article, 
says: “To get earlier cutoff the change 
can be made on the rod S, Figs. 11, 12 
and 13, but if earlier cutoff is secured 
in this way there will be less lead. To 
obtain a later cutoff in this way will give 
more lead.” As to the wisdom of chang- 
ing the length of the rod S to obtain 
earlier or later cutoff I would say, “Think 
it over,” but it would not affect the lead 
practically, as the diagrams herewith 
show. These diagrams were taken by me 
from a 24x42-inch Wright engine at a 
rolling mill in New York City, the valve 
gear being identically the same as Mr. 
Collins’ article treats of. The pencil was 
allowed to trace the paper for several 
alternate strokes to show the variation of 
load and the action of the governor 
and the steam on both sides of the 
piston under varying conditions. The 
action of the governor when the balls re- 
volve in varying horizontal planes varies 
the cutoff in identically the same way as 
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varying the length of the rod S would if 
the governor balls revolved in a single 
horizontal plane, but the diagram does 
not show any change of lead. 

In Mr. Collins’ article in the August 
II issue, on the Reynolds long-range cut- 
off, he says “the first engine of this de- 
sign built by Mr. Reynolds” was “for 
the World’s Fair at Chicago,” which was, 
of course, in the year 1893. Farther on 
he says, “When the steam valve is lapped 
the proper amount the dashpot plunger is 
down at the bottom of its travel and the 
cranks E and E’ are at the lowest posi- 
tions of their travel. 
come over to its 


The eccentric must 
extreme position in 
order that the valve may be picked up. 
Owing to the dashpot and method of cut- 
off on a Corliss engine this arrangement 
can be applied, but is not applicable to 
any other type of valve.” This statement 
is at variance with the facts, as such four- 
valve release cutoff engines as the C. H. 
Brown, the Wheelock, 
many others are built with long-range 
cutoffs and the first one Mr. Wright 
built was in 1884 or 1885, some eight or 
nine years before the World’s Fair at 
Chicago; this engine is running yet in a 


the Green and 


mill at Lowell, Mass. The valve gear is 
the same design that Mr. Collins dis- 
cusses in the July 7 article. 

R. A. NIvEN. 


Brooklyn, N. Y. 


In reply to Mr. Niven’s letter, I beg 
to say that the assertion that “these 
engines were made and put in operation 
before the niceties of engine design were 
thought of,” was intended to convey the 
fact that many refinements in general 
engine design have been made since the 
time of Mr. Wright’s successes in that 
field; the specific reason for this state- 
ment is contained in the same paragraph. 
As for the assertion that the illustrations 
for the lifting yokes are “schoolboyish,” 
the writer has only to say that they were 
based on Mr. Wright’s old shop draw- 
ings and were approved by J. K. Wright. 
The object was merely to indicate the 
positions of the valves and parts during 
a revolution, not to show in full all of the 
details of construction, hence the sketches 
are partly diagrammatic. 

Mr. Niven’s assertion that the valve 
yoke would not operate as illustrated is 
erroneous, as clearly proved by his other 
statement that his indicator diagram was 
taken from an engine having a valve gear 
identically the same as that which I de- 
scribed. Moreover, if that were true, no 
grab hook on a Corliss gear would oper- 
ate, for the very reason that he presents, 
namely, that “as a general proposition, 
there is no difference in principle in the 
movement of any release cutoff-valve 


The assertion that the cutoff is 
not varied through the medium of the 
splined rod S, Figs. 11, 12 and 13 of the 
article referred to, is also erroneous. 

I have always believed that Mr. Wright 


gear.” 
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was one of the best engine designers who 
lived, a pioneer in engine design and 
manufacture, and nowhere in the article 
referred to are there such words as “on 
account of Mr. Wright’s crude design,” 
nor was there any intention to convey the 
idea that the general design was crude 
for its day. 
Husert FE. COo.tins. 
New York City. 





Combustion or Total Heat 
Formulas 


In the August II issue, there appeared 
an article headed as above, in which the 
relative values of the various formulas 
was taken up. The author seems in- 
clined to take up for Goutal’s formula, 
based on the proximate analysis, and at 
the same time casts a certain shadow of 
unreliability upon the others. Those 
formulas which correct for the moisture 
in the coal or any other conditions cannot 
be compared with formulas such as 
Mahler’s, Dulong’s or Goutal’s, because 
in these no such correction is made. For 
this reason, we would not expect that 
the heating value would be the same as 
that calculated by one of the other for- 
mulas. The whole question resolves itself 
into a comparison of such formulas based 
on ultimate analysis, such as Dulong’s, 
and those based on the proximate analysis, 
such as Goutal’s. 

I have, in the last few months, at- 
tempted to get some definite relation of 
the heating value to the fixed carbon in 
the combustible, but was able to do so 
only in a general way. I used the analysis 
of the coals used at the coal-testing plant 
of the United States Geological Survey 
at St. Louis, and included about 70 
analyses of coals ranging from anthra- 
cite to lignites. I plotted a curve, but it 
was very irregular. There were two 
samples whose fixed carbon was 52 per 
cent., one of which had a heating value 
of 13,430 B.t.u. per pound of combustible, 
while the other had 14,860 B.t.u., a differ- 
ence of 1430 B.t.u., or about Io per cent. 
It is almost possible to guess that close. 
I might say here that all my figures are 
based on combustible free from ash. The 
above coal was of the lignite class, how- 
ever. I have plotted a curve representing 
Mahler’s tests and also the actual aver- 
age of the St. Louis tests, and with it a 
curve representing Goutal’s formula. Be- 
tween 60 and 70 per cent. fixed car- 
bon in combustible, the maximum varia- 
tion of the three is less than 400 
B.t.u. per pound, but under 60 per cent. 
the variation is very large, and over 70 
per cent. there is also some considerable 
variation, but not as large as with the 
low ones. 

I also took three coals, one having 60.69 
per cent., another 59.60 per cent., and a 
third 60.95 per cent. of fixed carbon and 
solved for the factor M in Goutal’s for- 
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mula. 
got: 


The following are the values I 


Per Cent. Fixed Carbon. x = 
59.60 per cent. 14,580 B.t.u. 
60.69 per cent. 16,000 B.t.u. 
60.95 per cent. 16,530 B.t.u. 


Here, there is a variation of nearly 
2000 B.t.u. in the value of M, with only 
a difference of 1.35 per cent. in the fixd 
carbon. I have figured the factor M for 
the entire seventy coals, but have not 
yet plotted the same. While there is a 
tendency for the heating value to in- 
crease with the fixed carbon, I do not 
think that it is possible to lay down any 
reasonably reliable formula for calcu- 
lating the same from the proximate 
analysis. 

As for Dulong’s formula, I have taken 
some thirty-five analyses of coals and 
compared their actual heating value as 
determined with a bomb calorimeter, with 
that as figured from Dulong’s formula. 
These figures are also taken from the St. 
Louis tests and I have the greatest confi- 
dence in the accuracy. The average dif- 
ference between the calorimeter test and 
Dulong’s result was 151 B.t.u., or about 1 
per cent. The maximum was 588 B.t.u., 
one coal testing 15,848 B.t.u. per pound of 
combustible, or about 3.75 per cent. The 
minimum was 9 B.t.u. on 15,155, or about 
0.06 per cent. These thirty-five analyses 
include coals with fixed carbon all the 
way from 43.80 per cent. up to 82.73 per 
cent. This confirms the results obtained 
by several other experimenters as to the 
usefulness of Dulong’s formula. 

If the author of the previous article had 
taken ten or twenty different coals he 
might have perceived the advantage of 
using Dulong’s formula. 

It is also worthy to note that the fixed 
carbon may be varied considerably in the 
hands of different chemists or even in the 
hands of the same chemist. I have had 
variations myself of about I per cent., In 
order to get the same results the condi- 
tions of heating, etc., must be the same. 
It is very much to be regretted that the 
fixed carbon cannot be used as a basis for 
calculating the heating value, as most any 
person can make a proximate analysis of 
a coal, while the ultimate analysis is diffi- 
cult even for the expert chemist, owing 
to the difficulty of completely burning the 
volatile gases. 

There is now on the market a calorim- 
eter of a comparatively low price which 
was designed by Professor Parr, of the 
University of Illinois, which, I believe, 
will give good results in the hands of the 
engineer. I have had no’ personal experi- 
ence with this instrument, but from its 
description and method of manipulation 
I would consider it no more trouble to 
make a calorimeter test than a proximate 
analysis. The result, L am sure, would 
be as accurate as that figured from the 
ultimate analysis, and the cost of the 
calorimeter is only about twice as much 
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as a platinum crucible suitable for prox 
mate analysis. There is comparative 
little known yet about the relation of e! 
mentary composition of coal in relati: 
to its calorific value or chemical cons} 
tution in spite of the amount of wor: 
done along these lines. Thus the heatir. 
value of twenty-nine out of the thirty-fi 
samples, which I used above, was highcr 
than the heating value of the elemer 
themselves. 

James E. STEEL\ 

Covington, Va. 


Lengthened the Knock-off Sticks 


I have charge of a Nightingale Corliss 
engine that was operated throttling for 
years and if the pressure was above 6o 
pounds, off she went. I found, by mak 
ing the knock-off sticks as long as the) 
would work and setting the valves over, 
that the engine would regulate at any 
speed up to 100 revolutions per minute 

I think the safety stop on the wedge on 
the governor rod is good. I would like 
to have Mr. Waldron inform us how he 
works the sliding plate; does he cut an 
oblong hole in the rod? 

F. M. ArNo.Lp 





Worcester, Mass. 





The Most Frequent Cause of 


Boiler Explosions 


In the August 25 number of Power anp 
THE ENGINEER, R. Cederblom seems 
doubtful as to the accuracy of the state 
ment that scale is the most frequent 
cause of boiler explosions, and he asks 
why, if this is so, there is such a crusade 
against lap-riveted boilers. Mr. Ceder- 
blom evidently has in mind a meaning of 
the word “explosion” different from that 
expressly stated in the article. If he will 
refer again to the article he will find that 
I was careful to define “explosion” as the 
tearing asunder of any part of a boiler by 
force of steam pressure. 

The reason for this definition is that 
any accident coming within it is consid- 
ered by the Fidelity and Casualty Com- 
pany an “explosion,” the loss from which 
is covered by its steam-boiler policies. 
The frequency of explosions, therefore, is 
measured by the frequency with which 
these losses occur, and they cover all sorts 
of explosion, violent and otherwise. 

Every year there occur in the United 
States 1300 to 1400 serious boiler acci- 
dents, of which 300 to 400 are violent 
explosions. Mr. Cederblom probably had 
in mind only the latter, and they are 
rightly responsible for the crusade against 
lap-riveted boilers. 

Oil, as stated by Mr. Cederblom, 1s 4 
frequent cause of boiler explosions, 
statistics show that scale, or a mixtur: 
scale and oil, is by far the most frequ 
cause. As these statistics are reprodu 
in part in another article on the subject | 
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this number of Power AND THE ENGINEER, 
\lr. Cederblom may judge for himself. 
WittiAm H. Boerum. 
New York City. 





Engineering Blunders 


One night a foreman and_ engineer 
started in to repair the engine in a but- 
ton shop in Buffalo, N. Y. They did not 


know how or where to begin. They de- 
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and get a job with some of the “has- 
beens.” 
S. J. KELtey. 


Orange, N. J. 





Poor Arrangement of Horizontal 


Tubular Boilers 





The front elevation of two horizontal 
return-tubular boilers is shown in Fig. 1. 
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cided first to take off the cylinder head 
and fix the rings. In trying to take out 
the ring to peen it they broke out a piece 
about 4 inches long and then concluded 
to stop and put it back again, as they did 
not think a little thing like that made any 
difference. 

The foreman told the engineer to say 
nothing of what had happened.: The next 
week the coal bill ran to nearly twice the 
amount it had been and the power was 
bad. The head man wanted to know the 
reason why his engine used up so much 
more steam than formerly. The engi- 
neer was afraid he would lose his job if 
he told the truth and so kept quiet. They 
finally sent to the shop and I went over 
and found the broken ring. We made 
two new rings and put them in, and the 
next week the coal bill was much lower 
and there was plenty of steam. 

This engineer was not licensed, but he 
received good pay for what he knew— 
$1.35 per day for 11 hours’ work. I have 
read of a number of cases where the 
blame was laid to the inspector, but in 
nine cases out of ten it lies with engi 
neers wholly unfit to run a plant. 

| went to a place not long ago where 
they had the fire pulled and could not 
get water in the boiler, but after opening 
the blowoff for ten minutes the water 
showed in the top of the glass. That 
engineer had the boiler so full of water 
that the injector could not get steam. 

What we need most is an inspector of 
engineers and firemen. Where an engi 
necr cannot tell what is the matter with 
his plant, he should give up his license 








FRONT ELEVATION OF BOILERS 


Wagon Road 





Two pipes 


A and B were placed in 


the boilers to blow out the mud, each 
pipe having a valve C and D. By open- 
ing these valves three or four times a 
day we had no more trouble with the 
sheets bagging. 

I think a much better arrangement for 
these boilers could have been made which 
would have been more convenient for all 
concerned as shown in Fig. 2, which is a 
plan view of the boilers with the fur 
nace doors at A and B. Coal was used 
for fuel and was unloaded from wagons 
onto the platform P, Figs. 1 and 2, and 
was then wheeled by the fireman through 
the door E, and dumped in front of the 
boilers. 

The road passed above the level of the 
boilers as shown in Fig. 1. This was a 
hoisting plant and the work was so ar 
ranged that the engineer, who was sta 
tioned at F, had to watch the boilers part 
of the time, which necessitated him going 
around his engine and over to the door G. 

The space between the boiler setting 
and the building walls at the rear was 
about 2 feet, as shown, and all soot and 
ashes removed from behind the bridge 
wall had to be taken out in small cans or 
boxes. If the boilers had been set with 
the furnace doors at H H, Fig. 2, and a 
coal bin installed as shown, the fireman 
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Coal Bin 
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FIG, 2. PLAN VIEW OF SETTING RECOM MENDED 
would not have had to handle the coal 


These boilers were set with the front ends 
resting on filled ground which allowed 
them to settle about 4 inches lower than 
the rear end. The water used at this 


plant deposited a great deal of mud in the 
boilers which settled on the front sheets, 
causing them to bag. 


twice. It would also have saved the engi- 
neer several unnecessary steps; besides, 
the trouble caused by the boilers settling 
would have been eliminated. 
Eart E. WEBSTER. 
Prescott, Ariz. 











Breakdowns of Power Plant Machinery 


Taken from the Annual Report of Michael Longridge, Inspector 
for the British Engine, Boiler and Electrical Insurance Company 
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The annual reports of Michael Long- 
ridge, inspector for the British Engine, 
Boiler and Electrical Insurance Com- 
pany, are always interesting and valua- 
ble, and the current report (for 1907) 
fully sustains the reputation for these 
characteristics previously established. 


STEAM ENGINES 


Mr. Longridge refers particularly this 
year to sixteen cases of steam-engine 
accidents, some of which are of the every- 
day class and some unusual in character. 
There are two cases of serious damage 
to engines due to the flooding of the con- 
denser. In the North of England, says 
Engineering, jet condensers are almost 
universal, and naturally, if from any rea- 
son the air pump stops or slows too much, 
and the vacuum is not destroyed, the in- 
jection water rushes in and floods the 
condenser. There is then great danger of 
the water traveling up the exhaust pipe, 
getting into the low-pressure cylinder, 
and, if the engine has not come to rest, 
on the return of the piiton something 
must go. In one case cited, the slacken- 
ing of a set screw caused the governor 
to lose control, and the engine began to 
race. The engineer ran to the stop valve 
and shut it down, forgetting all about the 
vacuum in the excitement of the moment. 
No doubt his idea was to give the engine 
steam again before the machinery was 
quite stopped, but anyhow, the injection 
water was drawn into the cylinder, and a 
broken bedplate was the result. If an 
automatic knock-off gear and vacuum 
breaker had been previously fitted, as the 
company had advised, all the trouble 
would have been avoided. The second 
case was due to what one may almost call 
culpable ignorance on the part of the 
driver. His practice was to shut down a 
high-speed triple-expansion engine by 
closing the stop valve first, and then a 
valve in the exhaust pipe between the 
low-pressure cylinder and _ condenser. 
Naturally, it was a race between him and 
the water to reach this exhaust valve 
first, and in time the water won, with the 
usual results. He ought, of course, to 
have destroyed the vacuum either by 
shutting off the injection water, or by 
shutting off the condenser, or by opening 
the atmospheric valve before closing the 
stop valve. The injection water was 
drawn from a pond more than 15 feet 
below the cylinders, so that a vacuum of 
about 13 inches would flood the latter 
when the air pump slowed down. 

Another case of smashed cylinders was 
due to the fracture of the piston rod of a 








tandem engine. The rod was 534 inches 
in diameter, and broke without warning 
at a weld. The weld was made a few 
years before, when a new end was shut 
on, on account of a crack in the cotter 
hole. The metal had united all round 
the circumference of the rod, but the cen- 
ter had never joined. 

The report again instances fractures of 
rectangular flat-sided steam chests, against 
which the company has been fighting for 
years. Such chests pant under fluctua- 
tions of pressure, develop cracks at the 
corners, and often end their career by 
having a piece blown out of them. A 
Corliss cylinder is mentioned which had 
to be replaced owing to cracks developing 
in the high-pressure steam chest, which 
formed one side of the jacket in the 
usual way. 





for 103% million revolutions, the 1%-inc 
bolts lasting for 33,100,000 revolutions. 
An ill-fitting flywheel key in one of tl 
flywheels of a 10x18-inch gas engine r 
sulted in the bursting of the flywheel boss 
and wreckage of the wheel. The ke, 
was apparently originally fitted tightly o: 
the sides of the shaft keyway, and less 
hard on the top. It, of course, got loose, 
and the rocking of the wheel split the 
boss from the corner of the keyway. In 
this connection Mr. Longridge points out 
the practical impossibility of fitting a key 
both on the sides and the top. Although 
what is considered a standard textbook 
on machine design states that sunk keys 
“should fit at the sides even more accu 
rately than on the top and bottom,” every 
millwright knows that to try to do this 
is absurd. With a properly proportioned 





















































FIG. 1. GENERAL ARRANGEMENT OF SUCTION GAS PRODUCER PLANT 


Gas ENGINES 

Of the thirteen gas-engine breakdowns 
specially mentioned, five were caused by 
the breakage of boits mn connecting rods. 
To these may be added one accident 
caused by a nut coming off one of the 
big end bolts. All the bolts seem to have 
broken through the screw thread next the 
shank, even when the center part of the 
bolts was reduced in diameter. The only 
load that comes on cap bolts of gas 
engines is the inertia stress at the ‘coni- 
mencement of the suction stroke. The 
values of this in bolts that broke amounted 
to 3070 pounds and 2050 pounds per 
square inch in the two cases of ™%-inch 
bolts, 5030 pounds for a 1%-inch bolt, 
and 2220 pounds for a 1™%-inch bolt, the 
stress in all cases being computed on the 
sectional area at the bottom of the thread. 
The 1%-inch bolts were said to have been 
made of vanadium steel. They stood up 


key the sides may, and should, be made a 
free fit in the keyway, so that the whole 
of the tightness is on the top and bottom. 
The fitter then knows what he is doing, 
and that when the key feels tight it is 
properly home. Mr. Longridge recom- 
mends the hubs of gas-engine flywheels 
being split, bored a shade small for the 
shaft, and secured by tightening up the 
hub by two or four bolts. The hub would 
be wedged open while being got into place 
on the shaft. With this method it is 
advisable to swell the shaft where gripped, 
so that the edges of the hub may not in 
dent the skin and start a crack. 


EXPLOSION IN A BASE FRAME 
One case of gas-engine wreckage was 
very similar to an accident which occurred 
last year in Newark, N. J. A horizontal 
engine seven years old ran on illumina 
ing gas from a city main. The cylinder 
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8 inches in diameter by 16 inches 
‘oke, and the speed 185 revolutions per 
ute. The engine, after running three 
hours on the day of the accident, was 
stopped for about an hour. On starting it 
again a violent explosion occurred, shat- 
ring the frame and tearing the pieces 
away from the holding-down bolts and 
cylinder. The pieces were blown about 
the engine room, and the cylinder, crank 
shaft, and flywheel were displaced. 

The explosion was caused by the 
ignition of a mixture of gas and air in- 
side the bed frame through which the air 
for the cylinder charge was drawn. As 
usual in these cases, the presence of the 
explosive mixture inside the frame was 
not accounted for. It was suggested that 
the engine had perhaps stopped with the 
crank in such a position that the gas and 
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plosive mixture, almost 


necessarily follows. 


an explosion 


GAS-ENGINE CRANK SHAFTS 

The breakage of crank shafts, accord- 
ing to the report, were unusually few, and 
of such that did break; 25 per cent. broke 
in the crank web, 37 per cent. in the crank 
pin, and 38 per cent. in the bearing be- 
tween the crank and flywheel. The one 
case described was of a crank pin which 


broke close to the web. There was no 
junction curve at the point, as_ there 
should have been, and the shaft, more- 
over, was weak. It broke for the first 


time in 1904, and again in 1905, 1906 and 


ELECTRICAL APPARATUS. 


Description of Part Which Is Believed to Have 
Failed First. 


Ce ee er 
Se ONE I ONS. gg 5 a vies ec eens eweae en 
Commutators and brush gear................... 
cs eel Gia va. 0 Reb ck 6nd bv a Leek 


MN eee Loy aa ae keel bea Gia ete hh 


1907. The second shaft stood for 149 
million revolutions, the third for 14,900,000 
revolutions, the fourth for 46 million 
revolutions, and the last for 52 million 
Dynamos. Motors. 
1906. 1907. 1906. 1907. 
PerCent. PerCent. | PerCent. | PerCent. 

5 35 44 38 
, 11 7 14 14 
20 34 28 30 
‘ 19 24 14 18 
100 100 100 100 





Per Cent. Per Cent. 

















1907. 1906. 

IN IIs eee ei aa vals &2iklk Mh we Sd Ra ESE RRR Ke ieaden 48 60 

Contacts and switch arms............... Se ae Meera und wonakeate peaks 10 ~ 

Automatic apparatus.......... pragtobibtetd diemGhd-aohieta aie 17 13 

SEED Er eT ee ee wee pam eek cake 25 19 

A aarti Dae ea eke tates Oe eae Shee 100 100 
The causes of these breakdowns were probably as follows: 

| Dynamos. Motors. Starters. 

; | PerCent. | PerCent. | PerCent. | PerCent. | PerCent. | Per Cent. 
I Oe 15 8 9 4 * 22 9 
Dirt and neglect.......... 14 25 19 28 11 16 
Age and deterioration... .. . 21 25 25 23 23 | 27 
Bad work or design........ 22 21 18 18 9 | 8 
ge eer | 0 | 0 2 1 7 5 
Unascertained............ | 27 23 27 2 28 35 

| 100 | 100 100 100 100} 100 
| 





air valves were open, and that during the 
stoppage someone walking past the en- 
gine had inadvertently opened the stop 
cock on the gas-supply pipe, and thus 
allowed the gas to escape into the cylin- 
der and through the open air valve into 
the frame. But is it really necessary to 
make these assumptions? Would not the 
same effect be produced if the attendant, 
ajter opening the gas cock to start the 
engine, took rather more time than usual 
in pulling round the flywheel to make 
the charging stroke? In such a case it is 
quite possible that with gas under pres- 
Sure a volume greater than the piston dis- 
placement would pass the gas cock dur- 
ing the suction stroke, and that the sur- 
Plus would flow through the open air 
valve into the frame. Having once filled 
the supply pipe and frame with an ex- 


revolutions. Mr. Longridge gives the fol- 


lowing expression 


for the strength of 
such shafts: 
C#(/+ @) 
— 
where 
C = Diameter of cylinder ; 


1= Distance between inside of bear 
ings on each side of crank; 

d = Diameter of shaft; 

D = Diapeter of crank pin. 

The value of the expression should be 
about 12 for engines with two bearings 
and overhanging flywheels, and about 14 
for engines with more than two bearings. 
The value in the case of the shaft in ques- 
tion was 33.7, showing that the pin, which 
was 1% inches in diameter, should have 
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been nearly thrice the strength, or 
inches in diameter. 


2% 


VALVES AND VALVE GEARS 

Mr. Longridge says that the increase 
in breakages of valves and valve gears of 
gas and oil engines demands the serious 
attention of makers of these engines. If 
all side shafts were fitted with ring lubri- 
cators and levers made of wrought iron 
or good cast steel, the percentage in the 
table would be reduced. The reduction 
in broken cylinders and pistons is encour- 
aging, and marks the progress which is 
being made. Connecting rods proved less 
destructive than usual, probably because 
of improvement in design, particularly as 
regards strengths of bolts. Breakages of 
crank shafts were fewer in 1906. 


EXPLOSIONS IN GAS PRODUCERS 


According to the report, these ex- 
plosions continue to occur, generally 
through want of understanding on the 


part of the attendant, but 
through faulty arrangements 
paratus, and the following is cited a fair 
The plant was a 
suction gas plant for supplying a_ hori- 
zontal engine, with cylinder 14 inches in 
diameter by 22 inches stroke, running at 
164 revolutions per minute. 


sometimes 
of the ap- 


example of such cases. 


It consisted 
of the usual generator, scrubber and ex- 
pansion box, shown diagrammatically by 
Fig. 1. The fan A for blowing up the 
fire at starting was placed between the 
generator B and the scrubber C, and be- 
tween it and the scrubber was a three 
way cock D, by which the generator B 
could be put into communication with 
the chimney E, the scrubber C, or with 
both simultaneously. The plug of this 
cock was of the shape shown by Fig. 2, 
and could be turned into any position. At 
the bottom of the chimney E was a test 
cock F. Between the scrubber and the 
engine there was a second, chimney or 
escape pipe G, with a stop cock H. 

The top of the scrubber was blown off 
when preparing to start the engine. Two 
accounts of the accident were given to 
the company’s inspector by the attendant, 
the first a few hours after its occurrence, 
the second some days later, after he had 
had time to study the printed instructions 
issued by the makers of the plant, and to 
consider how far he had obeyed them. 
These instructions were: 

First, to put the generator in 
munication with the chimney by 


com- 
setting 
the three-way cock to the position shown 
by Fig. 2, and to blow up the fire until 
the gas would burn freely at the test cock 


F. Second, when the gas burnt freely 
at F to put the generator in com- 
munication with the scrubber by turn 
ing the three-way cock to the posi- 


tion shown by Fig. 3; then to open the 
cock H and continue blowing to clear 
the scrubber and expansion box of “foul 
gas” or air, and fill it with pure gas fit 
for use in the cylinder of the 


engine. 
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Third, to shut the cock H and start 
the engine. 

What he actually did, according to his 
first account was this: He put the genera- 


tor in connection with the chimney, blew 
up the fire, opened the stop cock H, and 
lighted the gas at the mouth of the escape 
pipe G. He then “partly closed” the three- 
way cock D, opened the test cock F and 












FIG, 2 FIG. 3 


applied a light to it, when the explosion 
followed. 

In his second account he said that he 
followed the instructions up to the open- 
ing of the stop cock H, and then departed 
from them by lighting the gas at the 
mouth of the escape pipe G, when the 
gas in the pipe and scrubber exploded. 

The first explanation is probably the 
more correct, and looking at the design 
of the three-way cock D, it is easy to see 
how the explosion was brought about. 
The probability is that when he opened 
the stop cock H the scrubber, expansion 
box, and pipes were full of pure gas left 
in them when the engine stopped on the 
previous afternoon, which would not burn 
until it reached the air at the mouth of 
the escape pipe. It is also probable that 
when the fan was started the three-way 
cock was in the position indicated by Fig. 
4, and therefore open to the scrubber as 
well as to the generator, so that as soon 
as the stop cock H was opened an ex- 
plosive mixture of air and gas, or foul 
gas, was forced into the scrubber to take 
the place of the pure gas burning at the 
mouth of the escape pipe G, and that 
after being “partly closed” as in Fig. 5 
it still allowed communication between the 
three. Under such circumstances it is 
evident that a light applied to the test 
cock F would ignite and explode the mix- 
ture. If the second explanation be the 
true one, it is almost necessary to assume 
that the scrubber and expansion box had 
in some way become charged with an ex- 
plosive mixture or with air during the 
previous night. In the first case an ex- 
plosion would follow the ignition of the 
mixture at the mouth of the escape pipe, 
in the second a moment would arrive 
when the pure gas, being blown into the 
scrubber, would be mixed with the air 
contained therein in such proportions as 
to explode when brought in contact with 
a light. Either condition might no doubt 
have been produced by leaving the stop 
cock open or the scrubber in communica- 
tion with the atmosphere through the 
three-way cock D and an_ insufficient 
water seal; only in either case one would 


have expected the expansion box rather 
than the scrubber to have suffered. 
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By appropriate manipulation of the 
cocks D and H with suitable mixtures of 
gas and air in the scrubber and expan- 
sion box, an inexperienced person, like 
the attendant in this case, who had only 
been in charge of the plant three days, 
could doubtless produce explosions in this 
or other ways; but the writer is inclined 
to think that the account first given was 
B 
N 
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gas in the escape pipe G, unless the scrut 
ber, expansion box, and pipes contai 
nothing but pure gas when the test : 
made. If these parts be initially full « 
air, a time must come when the mixtur 
of this air with the incoming gas becoms 
explosive. To minimize the risk of ex 
plosion by testing at this critical peric 
the test cock F, as well as that on th 
escape pipe G, should be fitted with wir: 
gauze flame arresters. 


ELECTRICAL MACHINERY 


> The breakdowns of electrical machiner 
were more numerous and costly than 
the previous year. 











ANALYTICAL AND COMPARATIVE TABLES 
STEAM ENGINES. 





‘Description of Parts Which Are Believed to Have Given 


Way First. 


Valves and valve gear 


Spur- gearing . ey ee ee ee ee 


Air-pump motions. . . 
Air-pump buckets and valves. 
Columns, entablatures, bedplates and pedestals 
C ylinders, valve chests and covers 
eS re iecisrarics ts5-4 

Parallel motions and links 

Main shafts...... 

Pistons with their covers, rings and bolts 
Governors and governor gear..... 
Connecting rods, straps and bolts 
Piston-rod crossheads . . 

PIVWOGIS. ..........% 

Air pumps and condense Ts 

Piston rods.... 

Crank pins... 

Cranks..... 

Beams and side levers 

Gudgeons in beams. . 

Main driving ropes and belts. . 

Total wrecks; causes not ascertained 
Second motion shafts 


24 Years | During 

Previous 

to 1906. 

1906. 1907 

Per Cent. Pe TC ent. | Per Cent 
21 3 28 
14.8 1 10.2 
10.4 9.9 10.2 
7.3 6.9 A 
6.9 8.6 7.2 
§.2 6.1 Pe 
4.7 0.0 0.0 
4.5 & s 5.6 
4.4 §.2 2.6 
3.2 3.4 5.6 
2.6 ee 2 
2.4 5.6 2 
2.3 2.7 3.6 
2 1.7 2 
1.9 2.1 3.1 
1.8 2.7 2 
1.3 0.4 1.6 
0.0 1 
0.9 0.4 1.6 
0.8 0.8 0.0 
0.2 1.3 0.0 
0.2 2.1 0.0 
0.1 0.4 0.0 

100 100 100 





*These bolts do not include bolts in pistons, air-pump buckets, valves, connecting rods, valve 
gear and other moving parts, the bolts in these parts being tabulated with the parts to which they 


properly belong. 


Description of Parts Which Are Believed to Have Given 


Way First. 


Valves and valve gear i 
Cylinders and cylinder ends. 
RN 5 ae oso 8 aoe 6 acessocascacs 
Connecting rods and their bolts 
eS eee 
Governors and governor gear... .. 
Silencing boxes and exhaust pipes. . 
Flywheels and driving drums. . 
Clutches and couplings 

Frames and pedestals. . 

| A eee aeeererer 

Total wrecks; cause not ascertained 
Main driving ropes or belts. . 
Miscellaneous... . . ; 

Gas producer plants. 


GAs AND OIL ENGINES. 


Average During 
Previous 
to 1906. 
1906. 1907. 
Per Cent. “Pe TC ent. Per ‘Cent 
32.5 28.7 43.3 
16.6 16.7 13.5 
11.7 6.5 » Pee | 
38.2 12 8.1 
5 15.7 4.7 
4.4 7.4 7.4 
4.4 2.8 1.4 
4.3 4.6 4.7 
3.5 0.0 0.0 
3.8 0.0 4 
2.6 0.9 1.4 
1 1.9 0.0 
0.0 1.9 0.0 
0.0 0.0 5.4 
0.0 0.9 3 4 
100 100 100 


*These do not include bolts in pistons, connecting rods, valve gear and other moving parts. the 
bolts in these ani being included with the parts themselves. 





ctonnatialie correct, ail that if the three- 
way cock had been so constructed that it 
could not be opened simultaneously to the 
scrubber and to the atmosphere it would 
have been much more difficult to have 
blown the thing up. But even with a 
arranged threesway cock be- 
tween the generator and the scrubber, 
there will always be a risk in testing the 


properly 


much higher than among alternating, but 
the average cost of each breakdown was 
much less, so that, the company’s policy 
of charging practically the same rates of 
premium is justified. A large number of 
accidents were due to “something” getting 
into the motor. A piece of cinder, 

couple of rats, and some soft soap all fig 
ure among causes of trouble; while, 0! 






As in 1906, the rate 
among continuous-current machines was 
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course, dust, dirt and oil did their share 
of damage. One motor exploded violently, 
presumably on account of the firing of gas 
evolved by the charring of some of the 
insulating material. What the latter con- 
sisted of could not be ascertained, as the 
motor was of foreign manufacture. In 
another foreign motor the armature-core 
plates had no key, but were slipped over 
the shaft, and were supposed to be held 
by a ring shrunk on the shaft at each end. 
Naturally, they shifted, and the conduc- 
tors, which were led to the slip rings 
through a sharp-edged unbushed hole in 
the shaft, were fused: There are other 
cases of bad or ineffective design, even 
where the designer was not handicapped 
by the properties of insulation ‘cotton, 
copper and of other unmechanical sub- 
stances. 

The rate of breakdown was _ rather 
lower among dynamos and rather higher 
among motors than in 1906. The exact 
figures are I in 18.7 among dynamos and 
I in 7.9 among motors. The correspond- 
ing figures for 1906 were I in 16 and 
1 in 82. The proportions in which the 
various parts of the machines are thought 
to have caused or initiated the break- 
downs of 1907 are specified in one of the 
accompanying tables, taken from the re- 
port. These tables indicate the respective 
liability of various details of engines, etc., 
to cause breakdowns. 

The causes of these breakdowns may 
be roughly classified as under: 


Steam Gas 
Engines. Engines. 
Per cent. Per cent. 
Accident, or causes unascer- 
OO IRL Te 27 44 
Old defects, or deterioration 
by wear and tear........ 38 17 
Weakness, bad design, work- 
manship, or material... .. 19 18 
Negligence of owners or at- 
re ere 16 21 
100 100 


In connection with these tables Mr. 
Longridge makes the following remarks: 
“The increase in the number of break- 
downs of steam engines traceable to fail- 
ures of valve gears is probably the result 
of increase in speeds and number of 
parts. The reduction in the number of 
breakages from spur gearing is the natural 
consequence of the substitution of rope 
and direct driving for the older system of 
transmission. The steady increase in 
broken cylinders and pistons is due princi- 
pally to the use of steam at temperatures 
and pressures higher than the parts can 
safely bear.” 





American Peat Society Convention 


[he second annual convention of the 
American Peat Society will be held at 
the Charles hotel, Toledo, O., October 
23 and 24. There will be an interest- 
ing program, including papers on “Peat 
Gisifying,” “Peat Coking,” “Peat Dry- 
ing,” “Alcohol and Ammonia from Peat,” 
“The Commercial Outlook of the 
Peat Industry.” Further particulars may 


* | 


and 
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be had of Francis J. Bulack, 209 St. Clair 
building, Toledo, or Julius Bordollo, 
secretary, Kingsbridge, N. Y. 





The Most Frequent Cause of 


Boiler Explosions 
By Witit1AmM H. BorHm* 


The article in the August 25 number, 
page 333, explaining just why scale is the 
most frequent cause of boiler explosions, 
has attracted considerable attention, and 
has been the occasion of there having 
been sent to us numerous letters and 
pamphlets, all confirmatory of our state- 
ments as to the danger of scale forma- 
tion. 

One of our correspondents expressed 
to us a mass of scale weighing no less 
than six pounds and concerning which he 
writes : 

“Your article showing why scale is the 
most frequent cause of boiler explosions 
is particularly interesting to us, as we 
have just sustained a loss of $450 from 
this source. For a number of years we 
have used water from a small brook near 
our factory, and did not know that it con- 
tained scale-forming matter until several 
days ago, when our boiler bagged and 
ruptured. The cause of the accident was 
scale, a piece of which we are having 
sent to you.” 

It is hard to believe that scale should be 
allowed to accumulate to such an enor 
mous amount in any boiler. 

Another correspondent has drawn our 
attention to a pamphlet issued by a well- 
known boiler manufacturer which states: 

“The Fidelity and Casualty Company 
reports that 34,046 boilers were, examined 
internally by its inspectors during 1905, 
and 35,428 during 1906, and that defects 
were found as follows: 


1905 1906 

Internal corrosion and pitting 1722 1372 
Deposit of sediment......... 747 914 
Scale and incrustation....... 2815 2167 
BUPMCG PiAbESs 6.6.06 s vesses 136 104 
Blistered plates............. 161 268 
Bagged plates.............. 972 707 
Leaky tube ends............ 731 682 
Leaky S608... cincssccs.s CE GY 
TR Giitditimiccicsns SE eee 


“In the greater number of cases, the 
defect appears to be due to solid matter 
deposited from the water. As for the 
others, as pitting and leaky tubes and 
seams, it has been shown that pitting is 
due to acids held in solution in the water, 
or to air and gases contained in the water. 

“The conditions revealed by these re 
ports result yearly in an enormous loss to 
the owners of boilers. During 1906 there 
were, approximately, 350 explosions of 


*Superintendent of the departments of 


steam-boiler and flywheel insurance, Fidelity 
and Casualty Company. 
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steam boilers in the United States, re- 
sulting in the death of about 200 persons, 
the injury of nearly 500 more and dam- 
age to property of hundreds of thousands 
of dollars. 

“Scale collects rapidly from waters of 
even fair purity. Nearly all ordinary feed 
waters contain scale- forming elements 
which, either alone or in combination with 
grease, will be precipitated, baked and 
hardened onto the surfaces. In 
passing through or over the surface of 
the earth, water dissolves many substances 
and carries others in suspension. Bicar- 
bonate of lime and sulphate of lime are 
the most common. When water is heated 
to about 200 degrees Fahrenheit, the ex- 
pulsion of dioxide changes bicarbonates 
to mono-carbonates, and the mono-carbo- 
nates, being insoluble, are precipitated. If 
in boilers, a_ soft 
formed, but in combination with sulphates 
or grease or oil such scale becomes dense 
and hard. 

“Sulphate of lime and sulphate of mag 
nesia remain in solution until a tempera 
ture of from 300 to 360 degrees Fahren 
heit is reached. In other words, they pass 
on into the boilers, even though the water 
be heated previously and filtered, and, 
with the concentration from the boiling 
off of the water, in time form a _ hard, 
porcelain-like scale, difficult to dislodge 
and even more dangerous than the soft 
scale from the carbonates. In his ‘Steam 
Boiler Economy,’ Kent ‘If the 
scale is dense and hard, so as to be prac 
tically waterproof, a thin coating of it 
may be an effective non-conductor and it 
may be a source of great danger as well 
as a loss of economy.’ 

“An immense amount of sediment can 
be carried into a boiler by apparently pure 
water. A 200-horsepower boiler running 
day and night for a week evaporates 
1,008,000 pounds of water. An analysis 
of a certain water used for making ice, 
given in Jce and Refrigeration, for March, 
1906, is as follows: 


boiler 


this occurs scale is 


Says: 


Grains 
Per Gallon. 
Carbonate of lime....... 39.16 
Carbonate of magnesia........... 5.05 
Suipnate OF HM... .....s20cc0ssss GSD 
Sulphate of magnesia 3.75 
Total .. 57.26 


“A week’s run would therefore deposit 
989 pounds of scale and sediment in the 
boilers, while in a month over two tons 
would collect. In this assumed 200-horse- 
power boiler there would be from 2000 to 
2250 square feet of heating surface, or the 
equivalent of the floor of a room 46 feet 
square. One-fourth inch of scale spread 
this surface would amount to 45 
cubic feet solid, or over 72 feet when 
loosened up, which would make 
than two good wagon loads. 

“Scale 4% of an inch thick is not uncom- 
sometimes certain tubes of 
boilers are found entirely 


over 


more 


mon, and 
water-tube 

















closed. It has been estimated that scale 
1/50 of an inch thick requires the burning 
of 5 per cent. of additional fuel; scale 
1/25 of an inch thick requires 10 per cent. 
more fuel; 1/16 of an inch of scale re- 
quires 15 per cent. additional fuel; % of 
an inch, 30 per cent., and % of an inch, 
‘66 per cent. In his ‘Mechanical Engi- 
neers’ Pocket Book,’ Sames says that 
‘scale of 1/16 inch thickness will reduce 
boiler efficiency %, and the reduction of 
efficiency increases as the square of the 
thickness of the scale’.” 





Gas Engines Running and Under 
Construction 


By C. W. WHITING 


It is generally conceded by those who 
are conversant with the subject that gas 
engines have come into actual use to a 
considerable extent, and there has been 
some discussion as to how great that ex- 
tent is, but definite knowledge on the sub- 
ject is difficult to obtain. The writer has 
endeavored to gather sufficient data to 
make a fairly accurate estimate of the 
gas engines built and building in the 
United States, but this attempt unfortu- 
nately, has not been entirely successful, 
although considerable effort has been put 
into it. Nevertheless, some very inter- 
esting data have been obtained and these 
are given herewith. 

As the first step in collecting the infor- 
mation, a letter was addressed to all com- 
panies known of by the writer who adver- 
tised that they manufactured gas engines. 
There were fifty-eight such companies, 
but two of them replied by saying that 
they had given up the gas-engine busi- 
ness. The letter asked for information 
as to the total number of gas engines 
built and under construction; the total 
rated horsepower of these engines, and 
the rated horsepower of engines built for 
natural gas, illuminating gas, producer 
gas, blast-furnace gas, and coke-oven gas, 
respectively. In some cases, replies were 
not very prompt and a second letter was 
sent to those who had not replied. This 
brought in a little more information. 
After a time, a third letter was sent out. 
All letters carried the sender’s address on 
the envelop and none of them has been 
returned from the dead-letter office, 
although there has been ample time for 
such return. Those companies, therefore, 
who have intended to reply have done so. 
The companies addressed, omitting the 
two who had given up building gas en- 
gines, were as follows, the list being 
alphabetical : 

Ajax Iron Works, Corry, Penn. In- 
complete information. 

Alamo Manufacturing Company, Hills- 
dale, Mich. Incomplete information. 

A. H. Alberger Company, Buffalo, N. Y. 
No information. 
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Allis - Chalmers Company, Milwaukee, 
Wis. Full information. 

Angola Engine and Foundry Company, 
Angola, Ind. 

Backus Water Motor Company, New- 
ark, N. J. 

Bruce-Meriam-Abbott Company, Cleve- 
land, Ohio. Full information. 

Buckeye Engine Company, Salem, Ohio. 

W. P. Callahan & Co., Dayton, Ohio. 

Capital Gas Engine Company, Indian- 
apolis, Ind. No information. 

Central City Iron Works, Stevens Point, 
Wis. No response. 

Central Machine and Tool Company, 
Battle Creek, Mich. No response. 

Charter Gas Engine Company, Sterling, 
Ill. No information. 
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International Harvester Company, Ch 
cago, Ill. 

Jacobson Machine Manufacturing Con 
pany, Warren, Penn. No information. 

Lambert Gas Engine Works, Anderso: 
Ind. No response. 

Middletown Machine Company, Mi 
dletown, Ohio. No information. 

Miller Improved Gas Engine Compan: 
Springfield, Ohio. 

Minneapolis Steel and Machinery Com 
pany, Minneapolis, Minn. Full inform: 
tion. 


Model Gas Engine Works, Peru, Ind. 


National Meter Company, New York, 


N. Y. 
New Era Gas Engine Company, Day 
ton, Ohio. 











“TABLE SHOWING DATA RECEIVED FROM GAS-ENGINE.BUILDERS. 
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2 4 2,900 MO |, csincisearaia, |) eanatecw ens | 2,900 
3* 1,200 7,200 '6 7,200 
4 2 200 100 200 | 
5s 1,700 25,500 15 6,375 6,375 12,750 
6 95 11,340 119 4,715 é 6,570 
6* 1,600 32,000 20 29,000 3,000 
7 82 125,510 1,531 52,910 3,000 12,280 35,720 21,600 
7* 70 7,000 100 3,000 1,000 3,000 
8* 5,500 44,000 8 8,000 700 100 35,200 
9* 5,000 60,000 12 30,000 9,000 3,000 H 18,000 
10 6 13,700 2,283 200 13,500 | 
11 128 14,550 114 3,000 1,000 10,550 
11* 2,000 20,000 10 20,000 
12* 7,500 150,000 20 50,000 20,000 5,000 75,000 
13 59 53,710 910 2,800 7,710 43,200 
14 130 10,167 78 10, 167 
14* 60,000 360,000 6 120,000 120,000 120,000 
15 286 12,818 45 10,854 1,429 535 
16 40 3,458 86 | $8,208 250 
17* 1,000 8. 1,200 4,800 800 1,200 
18* 440 31 12,000 650 1,200 
19 56 9,555 171 9,055 500 
20 49 123,000 = 2,510 487 6,263 116,250 
21 30 2,250 75 2,250 
21* | 15,000 105,000 7 2,100 10,500 92,400 
22 250 25,500 102 25,500 
23* 520 13,000 25 13,000 
24 1,237 162,114 131 32,692 32,692 67,505 25,600 1,125 2,500 
25* | 20,000 120,000 6 | 120,000 
26 54 20,254 375 1,127 9,100 10,027 
27* 3,500 187,500 54 1,250 185,375 875 
28* 1,000 10 10,000 
29 3 50 150 
30* 9,000 5 15,000 15,000 | 15,000 
31 1,507 10 9,594 5,059 
32 635 6 31,835 , 640 2,920 
33 34 77 290 2,345 
33* 3,000 18,000 6 18,000 
34* 60,000 300,000 5 300,000 
217,208 2,444,909 11.3 505,984 532,026 | 205,545 | 191,070 | 1,125 | 1,009,159 











Columbus Machine Company, Columbus, 
Ohio. 

Cook Manufacturing Company, Albion, 
Mich. No response. 

De La Vergne Machine Company, New 
York, N. Y. Full information. 

DuBois Iron Works, DuBois, Penn. No 
information. 

Elyria Gas 
Ohio. No response. 

Fairbanks, Morse & Co., Chicago,. III. 
Full information. 


Engine Company, Elyria, 


Foos Gas Engine Company, Springfield, 
Ohio. No information. 
Fort Wayne 


Foundry and Machine 


Company, Fort Wayne, Ind. No response. 
Havana Manufacturing Company, Ha- 
vana, Il. 





Olds Gas Power Company, Lansing, 


Mich. Full information. 
Olin Gas Engine Company, Buffalo, 
N.. ¥. 


Otto Gas Engine Works, Philadelphia, 


Penn. Full information. 
Peerless Motor Company, Lansing, 
Mich. No response. 


Pierce-Crouch Engine Company, New 
Brighton, Penn. No response. 

Pierce Engine Company, Racine, Wis. 

George D. Pohl Manufacturing Com- 
pany, Vernon, N. Y. 

Power and Mining Machinery Com- 
pany, Cudahy, Wis. Full information. 

Providence Engineering Works, Provi 
dence, R. I. Full information. 

Rathbun-Jones Engineering Company, 
Toledo, Ohio. Full information. 
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Riverside Engine Company, Oil City, 
Penn. Full information. 

J. W. Ruger Manufacturing Company, 
Buffalo, N. Y. No information. 

Snow Steam Pump Works, 
N. Y. Full information. 

Springfield Gas Engine Company, 
Springfield, Ohio. No response. 

Struthers - Wells Company, 
Penn. Full information. 

J. Thompson & Sons Manufacturing 
Company, Beloit, Wis., Full information. 

Titusville Iron Works, Titusville, Ohio. 
No response. 

William Tod Company, 
Ohio. Full information. 

Weber Gas Engine Company, Kansas 
City, Mo. Full information. 

Western Malleable Iron and Manufac- 
turing Company, Milwaukee, Wis. No 
information. 

Westinghouse Machine Company, Pitts- 
burg, Penn. Full information. 


Buffalo, 


Warren, 


Youngstown, 


White & Middleton, Baltimore, Md. 
No information. 

Wisconsin Engine Company, Corliss, 
Wis. Full information. 


Witte Iron Works Company, Kansas 
City, Mo. No information. 

Woolley Foundry and Machine Works, 
Anderson, Ind. No response. 

It will be noted that, out of the fifty- 
six companies, eleven did not reply at all 
and eleven others refused to give any in- 
formation. The remaining thirty-four 
were very kind and the writer takes this 
opportunity of thanking them, and especi- 
ally those who supplied complete, item- 
ized and accurate data covering their out- 
put; these are indicated by the note “full 
information.” 

The data received are presented in the 
accompanying table in the order in which 
the replies were received. The asterisks 
after the serial numbers of the builders 
indicate that the data given are approxi- 
mate. In some cases, when two types of 
engine are being built, the data pertaining 
to one type are accurate and the data per- 
taining to the other type are approxi- 
mate. 

The oil-vapor gas column includes en- 
gines operated with gasolene but not 
crude-oil engines. It was not the original 
intention to include gasolene engines in 
the summation, but it was found quite 
impossible to separate them. A _ large 


imber of the smaller engines are sent 


if 


out by the manufacturers so equipped 
iat they can be operated with gasolene, 
latural gas or illuminating gas. In some 
ses, therefore, it has been. impossible 
say with any certainty what sort of 
| these engines are using and the dis- 
tribution of the smaller engines into the 
‘vapor, natural-gas and _ illuminating- 
eas columns may not be strictly accurate. 
"he summation does not include engines 
ilt for motor boats and motor cars, 
h of which types are, in reality, gas 
‘ines and very numerous. In the coke- 
oven gas column, there is only one lot of 
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engines, but this is also inaccurate. 
There is at least one very large gas com- 
pany which distributes coke-oven gas as 
illuminating gas and a number of the 
leading manufacturers have engines oper- 
ating with this gas. 
such instances. 

The total-output column foots up to 
2,444,909 horsepower. Of this total, the 
accurate figures represent 918,859 horse- 
power and the approximate figures, 1,526,- 
050 horsepower. If the approximate fig- 
ures are 10 per cent. larger than the truth, 
the real total is 2,293,300 horsepower. 
This is the output of thirty-four manu- 
facturers, and there are at least twenty- 
two manufacturers not represented. 


There may be other 





Catechism of Electricity 


Tue Exvectric Motor—Torque 


788. What is torque? 

The pull between the field magnet and 
the armature, which causes the armature 
of a motor to revolve. It is pronounced 
“tork” and is expressed in pound-feet, 
which is the product of the radius of the 
armature multiplied by the magnetic pull 
at its circumference, the radius of the 
armature being measured in feet and the 
pull at the circumference of the armature 
in pounds. 

789. What is the formula for calculat- 
ing the torque of a motor? 

Let H P = Horsepower which the motor 

is developing, 

S=Speed of the armature in 
revolutions per minute, 

T = Torque in pounds at a radius 
of 1 foot = pound-feet. 


Then 
a“ 252 HP 
fee Az =... 
» 
790. What is the torque exerted on the 


armature of a motor developing 50 horse- 
power, if its specd be 600 revolutions per 
minute ? 

Substituting the known values of H P 


and S in the formula, the result is as 
follows: 
252 X 50 
T= 2257. = 437.7 pound-feet. 
791. How ts the horsepower of a motor 


calculated when its speed and torque are 
known? 

By transposing the previous formula, 
as follows: 

rx s 
5252 
and using this transposition. 

792. Show the application of this for- 
mula to a motor running at 300 revolu- 
tions per minute and exerting a torque 
of 750 pound-feet. 





= HP, 


Substituting the respective values of 
T = 750 and S = 300 in the formula, the 
result is 

o X 300 
HP= mtd ll 42.8 horsepower. 
5252 


O31 


793. What is the fermula jor calcu- 
lating the speed of a motor when the 
horsepower and torque are known? 

Another transposition of the first for- 
mula, thus: 


‘ 5252 X HP 
s= ; : 
ig 
794. Illustrate the application of the 
formula, assuming a motor to give 10 
horsepower with a torque of 100 pound- 
feet. 
252 X Io 
SsS= 5 —— = 525.2 
100 
revolutions per minute. 


795. What relation exists between the 
torque and the current? 

Since the horsepower is proportional to 
the product of the voltage and current for 
which the motor is designed, and as the 
voltage is proportional to the speed, if 
volts amperes be substituted for horse- 
power and volts for speed, with the proper 
multipliers, the formula will 
show that the torque in any particular 
motor is always the same for a certain 
value of the current, whatever the speed 
may be. 


resulting 


796. Explain this more fully. 

One horsepower is equal to 746 watts; 
therefore, volts amperes ~ 746 = 
horsepower, or 

ef on P, 
746 


is equal to the revolu 
field strength & num- 
ber of armature conductors + a number 
depending on the type of winding used, or 


The voltage E 
tions per minute 


; SXxOxw 
a= ; " 
K 
Therefore 
EX K 
ines PX w 


and horsepower ~ revolutions per min- 


ute are equal to 


HP EX Ix @xw 
S 76x EXK 
Cancelling out the two E’s, 
HP _ Ix xX w 
cs were 
Now the field strength %, the number 


of wires « and the number K all remain 


fixed in an ordinary motor, so that 


HP. 
¢ IS proportic nal to /, 
and as the torque varies exactly with 
HP ; 
¢? it also varies directly with the 


armature current /, and is not affected by 
the speed alone. 

797. Mention the factors 
which limit. the horsepower at which a 
direct-current motor can be rated. 


SOUNE of 


The speed of rotation, sparking at the 
commutator, and the heating of the parts; 
in other words, the power of a motor to 








63a 


keep up to normal speed, to commutate 
well, and to remain sufficiently cool in 
operation. 


CONSTANT-POTENTIAL Morors 
798. Are electric motors always sup- 
plied with power from a constant-potential 
source ? 

No, electric power may be supplied to 
a motor either at a constant voltage or 
at a constant-current value. 

799. How docs the regulation of speed 
compare in the two cases? 

With a constant-voltage supply, good 
regulation is comparatively easy to obtain, 
while with a constant-current supply a 
special regulator must be provided to pre- 
vent the speed from becoming excessive 
at light loads; this will be explained in 
detail later. 

800. Are the armature and field cur- 
rents constant im a constant-potential 
shunt-wound motor? 

If a constant voltage be maintained at 
the terminals of the motor, the current 
through the field-magnet coils will be con- 
stant after the coils have warmed up. The 
current through the armature, however, 
will vary in strength according to the 
load, its value being determined by the 
torque required to overcome the back 
ward pull of the load. 

Sor. the armature and field cur- 
constant in a_ constant-potential 
series-wound motor? 

No. The armature current of a series 
wound motor varies according to the load 
requirements, and as the field winding is 
in series with the armature, the current 
in that winding is the same as the cur- 
rent in the armature winding and there- 
fore varies. 

802. Does the current in a scries- 
wound motor vary as much as that in a 
shunt-wound motor armature ? 

Not with the same change in load. 
When the current in a_ series-wound 
motor increases, it strengthens the field 
and thereby increases the torque in addi- 
tion to the increase due to 
armature current. 


A re 
rents 


the larger 
Therefore, a given in- 
crease in load demands less increase in 
current than in the armature of a shunt- 
wound motor, the latter having a constant 
field strength; thus, to a certain extent, 
automatically controlled according to the 
requirements, 


making the series motor 
very nearly self-regulating as regards 
current. 
803. Js a shunt-wound motor self- 
regulating as regards current? 
It is self-regulating, but it does not 


vary the armature current exactly in pro- 
portion to load changes, because the 
armature current exerts a demagnetizing 
effect on the field magnet which weakens 
the field slightly when the armature 
rent increases, and this decreases 
Consequently, the armature 
rent must increase in slightly greater 
portion than the increase in load. 

804. Does the specd of a shunt-wound 


cur- 
the 
torque. cur- 


pro- 





motor vary greatly, when current is sup- 
plied at constant voltage? 

No; the smallest motors vary as much 
as 10 per cent. from no load to full load, 
but motors of moderate and large sizes 
vary only from 2 to 4 per cent. 


805. Can such motors be made to 
operate at different speeds? 
Yes; constant - potential motors are 


made to run at widely different speeds. 

806. Describe the usual methods of 
regulating the specd of a shunt-wound 
motor. 

It has already been explained that 
weakening the field strength of a motor 
reduces the counter electromotive force 
generated in the armature, and this tends 
to increase the speed of rotation. The 
field of a shunt-wound motor may be 
weakened by introducing resistance in its 
circuit, either by hand or automatically, 
or by altering the ampere turns in any 
other manner, and this is one means em- 
ployed to obtain various speeds from a 
given machine. Another method of 
changing the speed consists in changing 
the applied electromotive force by varying 
the resistance in the field of the generator 
supplying the power. This method, in 
general, can be used only when there is 
one motor supplied by the dynamo, for if 
there are others the speeds of all will be 
changed. 





Edwards Air Pump Improved 
By SR. — 


In the accompanying illustration, Fig. 1, 
is shown the sectional elevation of a new 
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air pump designed for the New York C:\y 
Railway Company, 22 of which are to 
used in connection with the Tomlins 
barometric condensing system installed .n 
the Ninety-sixth street ‘power stati 
Eight are already in service. 

This type of air pump, known as 
“suction valveless” pattern, had its orig: 
in England, about 1845, having been 
vented by Bodmer and long known under 
his name. Since that time various mo 
fications of the Bodmer pump have bs 
brought out by European manufacture 
the best of which is undoubtedly the | 
wards pattern, extensively built and s: 
under license in the United States. This 
style of pump, shown in Fig. 2, avoids 
inlet-opening valves and valves in the 
bucket, yet removes. both air and tlie 
water of condensation quickly and effec 
tively. Its action may be briefly outlined 
as follows: 


Condensed steam and air flow into the 
lower recess A through the passage B 
from the condenser. As the cone-shaped 
bucket descends, it forces the water from 
A, so that it shoots up through the ports, 
as at C, into the cylinder D. The bucket, 
rising, closes the ports and catches thie 
water and air in the cylinder, forcing 
them out through the valves in the head, 
as shown at E, into the discharge cham 
ber F, whence the mixture passes out 
through the pipe G to the hot well or 
feed-water heater. 


A radical improvement on this type of 
pump has now been made for the New 
York City Railway Company by the Allis- 
Chalmers Company, by adding an air 
connection (Fig. 1) just under the dis- 















Manhole 








DESIGN OF EDWARDS PUMP 





Yetober 13, 1908. 

















\ Relief Valve 











FIG. 2. 


charge-valve deck of the pump barrel. 
In this opening, close to the cylinder wall, 
there is a valve positively actuated by 
an eccentric on the shaft. The design 
of this is similar to that of a Corliss en- 
gine valve, and it opens at the beginning 
of the down stroke of the bucket, thereby 
giving direct communication between the 
pump cylinder and that part of the con- 
denser from which it is desired to draw 
the air. 

In the Bodmer design and its principal 
modification, as standardized by Edwards, 
no air can flow into the pump from the 


condenser until the ports C- are open, 
when the bucket is nearly at the end of 
its stroke; but, with the improved ar- 


rangement, air is flowing into the pump 
during the entire down stroke. As the 
bucket starts on its upward movement, 
the air valve closes, and the air is forced 
through the discharge valves E against 
atmospheric pressure, together with the 
water which has been dashed around the 
periphery of the bucket and through the 
ports C into the pump cylinder. 

Che capacity of the pump is considera- 
bly increased by this arrangement, making 
it practically a dry-air pump on the down 
stroke and a wet-air pump on the up 
stroke. In effect, therefore, it is double- 
acting, while the ordinary air pump used 
with condensers is single-acting. The 
installed separately from the 
her apparatus and can be used for either 
surface- or jet-condenser service, in 
icities from 100 to 5000 horsepower. 
will be seen from the illustrations, the 
steam end is of the crank and flywheel 
type and built after a design familiar to 
al! power users. 


pump is 
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EDWARDS PUMP AS FORMERLY DESIGNED 


Modern Science Club Meeting 


The Modern Science Club, of Brook- 
lyn, N. Y., gave a reception to the newly 
elected national officers of the N. A.S. E. 
who live in the vicinity on Tuesday even- 
ing, September 29. The club parlors were 
filled to overflowing. During the evening 
there were talks by W. J. Reynolds, the 
newly elected national vice-president, and 
Thomas H. Cole, national conductor. 
Fred L. Johnson, associate editor of 
POWER AND THE ENGINEER, past president 
of Massachusetts State Association, N. A. 
S. E., made an address which was pleasing 
and instructive. 

The entertainers for the evening were: 
“Charlie” Thompson, “Billy” Murray, 
John Tracy, of Jenkins Brothers, “Bert” 
Self, of the Keystone Lubricating Com- 
pany, H. J. McMahon, of the Royal East- 
ern Electrical Supply Company, 
“Jack” Armour, of Power. 


and 


It is thought likely that the club will 
have to secure a larger clubhouse soon, 
owing to the increasing attendance at its 
meetings and social events. 





Merrimac Valley Association 


Outing 


The third annual outing and clambake 
of the Merrimac Valley Association, N. 


A. S. E., which includes the Nashua, 
Lawrence, Haverhill and Newburyport 


associations, was held at Moulton’s Grove, 


033 


Johnson’s Pond, South Groveland, Mass., 
on September 27. This combined event 
always brings the “boys” out, and as the 
day was a most delightful one, the gather- 
ing was unusually large. A “rattling 
good” shore dinner was served, and plenty 
of other refreshments were on tap. 

The event of the occasion was a tug of 
war between teams the Lawrence 
and Haverhill associations, which re 
sulted in a tie after three hotly contested 
trials, State Deputy Kearney acting as 
There was a boat race between 
Messrs. Connelley and Watson, of Law 
rence, and Messrs. Hogan and Hart, of 
Boston. The three miles, 
and after the slowest race ever rowed by 
human beings, relief came when the Bos- 
ton team was declared the winner. 

Invited guests who made addresses 
were Past National Presidents T. N. Kel 
sey and P. H. Hogan, Past State Presi 
dent Fred L. Johnson, State Deputy E. H. 
Kearney and “Jack” Armour. 


from 


referee. 


distance was 





Evening Technical Courses 


The Polytechnic Institute, of Brooklyn, 
N. Y., announces the opening of its 1908 
09 season of evening extension courses 
October 1 


These courses are designed to meet the 


for engineering students on 
requirements of practicing engineers, and 
include both graduate and undergraduat: 
work, the latter 
students for the usual engineering degrees 


qualifying successful 
after completion of the prescribed courses 
of study. In the department of mechani 
cal engineering, in charge of Prof. Wil 
liam D. offered this 
year in gas power, 
works engineering and a license course 


Ennis, courses are 
steam engineering, 
Professor Ennis; in 


experimental engineering, by Prof. W. J 


for engineers, by 


Moore; in machine design, by Prof 
Magnus C. Ihlseng; and in mechanical 
drawing, by Morgan G. Farrell. Other 


departments of 
civil and electrical engineering and chem 
istry are also of interest to candidates for 
the M. E. degree. Besides 64 graduate 
students holding engineering degrees from 
364 other students 
similar evening 


courses offered by the 


various institutions, 
participated in 


last year. 


courses 
Evening technical courses for 
men during the day 
inaugurated at the Pratt Institute, Brook 
lyn, N. Y., on September 28 and will con 


young 


employed were 


tinue until March 27 next. Of especial 
interest is the class in “steam and the 
steam engine.” This class has been 


stationary engi 
Additions have 


laboratory apparatus, 


planned especially for 
neers and their helpers. 
the 
which now include seven different types 
of steam and gas engines and nine pumps 
and hydraulic motors fitted for testing. A 
“strength of materials” is also 


been made to 


class in 


intended for practical men. 
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The New York Board of Educa- 
tion Suspends the Use of 
Oxalic Acid 





On Wednesday afternoon, September 
30, Commissioners Thomas J. Higgins 
and Nicholas Barrett, chairmen, respec- 
tively, of the committees on janitors and 
supplies of the New York Board of Edu- 
cation, held a hearing to determine 
whether oxalic acid and salt should be 
continued as a fuel-saving compound in 
the department. 

The hearing developed the fact that 
Patrick Jones, superintendent of supplies, 
is the man who has led the department 
into the use of the “ash-burning” com- 
pound. Full of zeal for his department, 
he snapped at the saving which might be 
made in the half-million-dollar coal bill 
of the Education Department, if the cob- 
bler’s formula had one-half the merit 
claimed for it. 

Andrew J. Maguire, supervisor of 
janitors, was quite willing to codperate 
for a possible saving, and signed the 
circulars directing the men under him to 
give the compound a fair trial. 

Out of the five hundred odd men in 
charge of school plants a considerable 
majority reported that savings of from 
ten to thirty per cent. had been effected, 
and Mr. Jones, feeling justified in the 
assumption that the experiment had proved 
a success, had made arrangements for 
ordering eight tons of oxalic acid and 
twenty-seven tons of rock salt, when the 
remonstrances of the engineers among the 
working force began to be effective. Mr. 
Maguire had traced up many of the cases 
of reported saving and had found them to 
be merely apparent, or accountable for 
upon rational grounds, and he and the 
engineers under him objected to being 
made the butt of the ridicule of engineers 
all over the country for being compelled 
to conform to a practice which they knew 
to be charlatanic and unscientific. He, 
therefore, objected to the purchase and 
continued use of the chemical, and the 
hearing was the result. 

Of the many witnesses who had been 
summoned few were called. The testi- 
mony soon turned to the effect of the 
chemical upon the shell and tubes of the 
boiler. Several witnesses testified that 
it was deleterious, 
were produced and 
tubes cited, 


samples of deposit 
instances of leaky 
whereupon ¢ Commissioner 
3arrett and Mr. Jones announced that 
any further hearing was unnecessary, as 
whatever the facts might be as to a pos- 
sible saving, they did not wish to attempt 
it at the expense of and hazard to the 
safety and integrity of the boilers. 

The impression upon a disinterested ob- 
server would be that Mr. Jones is very 
much in earnest and is honestly deceived 
in the matter. With no technical nor 
practical engineering knowledge upon 
which to base an analysis of the results of 
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his experiment he naturally came to t 
conclusion that the saving reported by | 
subordinates was the result of the use 
his compound. And so it was in a way, 
The understanding that a saving was « 
pected from its use and must be made if 
a janitor was to preserve his standin 
the natural desire to avail themselves of 
the opportunity afforded by this cir- 
cumstance to please a superior and to 
obtain favor at court, and the enforced 
refiring of the ashpit refuse with the 
large amount of carbon which it con- 
tained, which the use of the compound 
involved, put the janitors upon their metile 
and produced the saving which can be 
made in nine plants out of ten by inter 
ested attention and improved methods. 
The compound was the talisman that ef- 
fected this and it is not strange that Mr. 
Jones confounds the talisman with the 
cause. 

Now that it has been shown that the 
schools can run upon so much less coal 
than they had been using it will be incum- 
bent upon the superintendent oi janitors to 
see that care is not relaxed and former 
careless methods resumed. His inspectors 
should collect at unexpected times samples 
of ash which should be analyzed and the 
janitor of a school the ashes from which 
habitually ran high in carbon should be 
first instructed, then called to account and 
finally discharged if the condition con- 
tinues. This is, perhaps, more in the na- 
ture of a club than of a talisman, but it is 
orthodox and has the advantage of be- 
stowing credit upon the man who is doing 
the best work instead of upon the man 
who can show the greatest saving be- 
cause he has been making the most waste 


wn 


a 





Competition 


It has been intimated that the com 
petition of the turbine with the reciprocat 
ing engine has aroused thé engine builders 
to a sense of the responsibility resting 
upon them. It is doubtful, however, if the 
presence of the turbine in the field has ex- 
erted any particularly stimulating influence 
upon steam-engine designers. Competition 
between themselves, the spirit of emula- 
tion, and the natural desire upon the part 
of the designing engineer to make his own 
product the best of which he is capable 
have combined to form the mainspring of 
the desire for higher efficiency. It is highly 
probable that the same degree of perfec 
tion existing in the engine today would 
have been reached sooner had the turbine 
not entered the field at all, for much of 
the talent and means that have been and 
still are being used in the evolution of 
the turbine would have found a profitable 
field of work in the higher development 
of the steam engine. 

It was not competition that forced Watt 
or Stephenson to the great work of their 
lives; it was not competition that drove 
George H. Corliss to give expression ‘0 
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the belief that he could make a_ better 
steam engine than had ever been produced, 
nor was it competition that compelled De 
Laval, Parsons and Curtis to give the 
world the best that was in them in making 
the turbine a commercial possibility. It 
could hardly have been even the thought 
if competition that led to the working 
into a coherent whole the thousand and 
details that went into the design of 
the power plant at Redondo, Cal. Most 
who do things like this are actuated 
by motives higher than the desire to meet 
competition ; higher than the sordid ambi- 
tion to get a part or the whole of another’s 
husiness by giving the smallest possible 
per cent. more than a competitor for the 
same price. 


men 


These things are a part of 
They do these things 
and give their great works to the world, 
with no thought of reward and with no 
fear of competition, because it is in them 
and must find expression. They do these 
things because they cannot help it. 


the lives they live. 





Belt versus Direct Drive for Steam 
Engine Governors 





It has been repeatedly stated that the 
steam engine of today is as nearly per- 
fect as it will ever be, both as to effici- 
ency and operation. We do not dispute 
that it has been brought to a state border- 
ing on perfection, with due 
economy, but considering mechanical con- 
still opportunity 
radical improvement. This applies especi- 


regard to 


struction there is for 
ally to the practice of using a belt-driven 
governor rather than one positively driven. 
The early method of operating the gov- 
‘ror was by means of a belt, which has 
hecome so common that it is accepted by 
many as the only feasible method; while 
to others it is to excite 
no comment, and the evils attending the 
practice are scarcely noticed. 


so common as 


If engines 
found operating with belt-driven govern- 
irs were of ancient design, there would be 
some little excuse for using such an un- 
mechanical, not to say dangerous, device. 

Nothing about the factory 
much trouble as belting (if it is not the 
belt itself, it is the lacing), and yet the 
mechanism upon which steady speed, eco- 
nomical operation and safety of a steam 


gives as 


engine depend is actuated by a_ belt. 
Surely the governor action which de- 
pends upon the slight variation of its 


own speed corresponding to the varia- 
tion of the engine speed should be con- 
trolled by a type of drive more trust- 
worthy than leather belting, albeit that 
this method of governor drive would not 
he open to such adverse criticism if it 
were not that so many engineers believe 
that almost any kind of a belt will 
inswer, 

Oil-soaked belts are numerous, and it 
snot uncommon to see them so saturated 
that the oil is forced to the surface of 
the belt where it passes the face of the 
Also, belts 


pulley, containing several 
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pieces laced together are not exceptional, 
and lacing on the verge of giving out 
may be found all too often. 
tions are 
tion. 


Such condi- 
not conducive to safe opera- 
If a positive drive were adopted 
for engines, where applicable, many fly- 
wheel explosions and wrecked cngines 
would have been avoided, and while the 
direct-driven method have its 
advantages, it is much superior to belt 
ing from every reasonable standpoint. 
The steam plant is filled with various 
devices designed to prevent accidents and 
destruction of property. 


may dis- 


We cannot con- 
ceive, therefore, why the direct drive has 
not received more attention, when so 
many serious accidents can be traced di- 
rectly to the failure of the belt driving the 
governing device. 

Making the governor belt endless, thus 
doing away with lacings, does not elimi- 
nate the objection to this type of drive. 
An engine may be equipped with a safety 
device, but safety devices do not always 
operate. The greatest danger does not 
lie in the breaking of the governor belt, 
dependence being placed upon the safety 
device to shut down the engine, but it 
does lie in the oily belts which slip to 
such an extent that the governor is not 
kept up to speed, thus allowing a longer 
range of cutoff than 
load carried; and as 


is required for the 
a result, the engine 
speeds to the danger limit. 

In writing the foregoing the experi- 
ence of Charles T. 
and belt-driven 


Porter with positive- 
told in 
recently 
published in Power, has not been over- 
looked. Undoubtedly the vibration and 
shock due to load and 
speed would work serious havoe to some 


governo;rs, as 


his “Engineering Reminiscences,” 


ever-changing 


types of governor as now constructed, but 
this does not mean that this difficulty can- 
not be overcome. 
Several familiar types of engine are 
operated with positive-driven governors, 
and we know of no fault connected with 
their operation attributable to this cause. 
These engines are used for all kinds of 
manufacturing purposes and no record of 
frequent failures 
protest against them, or the direct method 


governor stands as a 
of governor drive. 

If a positive inflexible connection be- 
tween the main shaft and the governing 
mass were inadvisable it would be easy 


to introduce an elastic connection and 
still preserve a positive transmission 
which would be more mechanical and 


safer than the slimpsy belt to which the 
majority of engine users pin their faith. 


Cycle 


A cycle, in engineering, is an established 
succession of when 
cluded leaves all related conditions ex- 
actly as they were immediately. before the 
For example, if an elevator 





events which con- 


cycle began. 


starts upward’ from the third floor of a 
building goes up to the top, then to the 
bottom and then up to the third floor, that 


035 


would constitute a complete cycle of ele- 
vator travel, if that elevator 
traveled the route described. 


regularly 
Since eleva 
tors, from the nature of their service, do 
not always stop at the same floors in the 
same sequence, there is no recognized ele- 
vator cycle, nor is there any need for one. 
The example will serve, however, as a 
simple illustration of the 
“cycle.” 


definition of 


five 
events which invariably occur in the same 


A gas-engine cycle consists of 
sequence during correct operation; they 
are suction (the intake of the charge), 
compression, combustion, expansion and 
expulsion (exhaust). No matter what the 
type of the engine, these five events con- 
stitute one cycle. In the Otto type of en- 
gine, four piston strokes are required to 
carry out the complete cycle, the charge 
being drawn in during one stroke, com- 
pression being effected by the next stroke, 
combustion immediately after 
compression, expansion occurring during 


occurring 


the third stroke and expulsion during the 
fourth. The next stroke is the first one 
of the next cycle. In the Clerk type of 
engine, all of these events are crowded 
Henee the Otto 
type of engine, commonly referred to as 


into two piston strokes. 


the “four-cycle” engine, is a “four-stroke” 
engine and the Clerk “two 
stroke” engine. These elementary facts 
have been explained so often that it rather 
surprised and disappointed us to receive 
recently a 


type is a 


contribution from a_ technical 


graduate in which the Otto engine was 
credited with having “four cycles, namely, 
suction, compression, expansion and ex 
haust !" 

The electrical “cycle,” carried out in all 
alternating-current circuits, is not made up 
of dissimilar events, as in the case of the 
four “events” but 
they blend into each other, one forming 


gas engine. There are 
either a continuation or a reversal of the 
one preceding it. One cycle consists of a 
from 
Maximum in one direction (say positive). 


rise of electromotive force zero to 
« fall back to zero, a rise to maximum in 
the opposite direction (say negative) and 
a fall to zero again. The electromotive 


force then rises to maximum (positive) 
again, beginning the succeeding cycle, and 
so on, continually repeating the cycle. The 
current in the circuit follows exactly the 
same cycle; so does the magnetic flux in 
any electromagnet “excited” with an al- 


ternating current. 





Bogus Subscription Agent Sentenced 


In the last number of Power AND THE 
ENGINEER we noted the arrest of Joseph 
M. Sheeran, who had been fraudulently 
himself as a 


agent for this paper. 


representing subscription 


Sheeran was tried 
on October 2, found guilty and sentenced 
to one year in jail. 

There are a couple of other men en- 
gaged in the same crooked business as 
Sheeran; we are on their trail and expect 
to be able to round them up before long. 
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Power Plant Machinery and Appliances 


Original 
No 


Descriptions 
Manufacturers’ 


of 


or 


Cuts 


Power 
Write-ups 


Devices 


Used 





MUST BE NEW OR 


Lea-Degen Turbine Pump 


As a result of nearly four years’ work 
devoted to the development of turbine 
pumps, the Lea-Degen high-duty turbine 
pump, built by the Lea Equipment Com- 
pany, 136 Liberty street, New York, has 
been perfected. This type of pump is made 
in separate units designed for heads of from 
7 to 1000 feet, or higher, with capacities 
ranging from 100 gallons to 30,000 gal- 
lons per minute. 
zontal and vertical. I[t will be seen from 
Figs. 1 and 2 that it is possible to assem- 
ble any number of stages desired, and by 
the use of a small number 
parts a great variety of combinations can 
be produced. Fig. 3 shows a single-stage 
pump, any number of which may be con- 
nected as one pump. This arrangement 
does not interfere with the 
after the sections are bolted together, as 
the top can be easily removed. 

The general design of the pump con- 


They are both hori- 


of standard 


inspectic mn 





ply and put under pressure by the first 
wheel and delivered to the suction cham- 
ber of the second wheel, this operation 
being repeated as many times as there 


INTERESTING 


from the first wheel in the direction in 
which such wheel, 
by an easy spiral path to the second why 


it leaves conveys 


and so on to each succeeding wheel. 














I, FOUR*STAGE LEA DEGEN 


























FIG. 2. 


sists essentially of shrouded pump-wheel 
runners mounted on the same shaft in a 
case. The case is so partitioned that the 
water is drawn from the source of sup- 


SECTIONAL VIEW OF 


LEA-DEGEN TURBINE PUMP 


are runners. In passing from the first to 
the second wheel the water passes through 
passages formed in the casing by means 


of ribs, or deflectors, which take the water 


HIGH-DUTY TURBINE PUMP 


The passages or nozzles from one stag 
to the other gradually increase in area in 
the direction of the ow of water, so that 
the velocity of the water imparted by the 
first wheel is transferred in 
and _ little, 
if any, energy is said to be lost through 


gradually 


these passages into pressure 
eddy currents in the passage of the water 
from one impeller to the next. The com 


bined effect of giving the water the spiral 














FIG. 3. SINGLE-STAGE LEA-DEGEN PUMP 
direction in the passages, and at the same 
time gradually decreasing its velocity 
transforming it into pressure, has mut! 
to do with the efficiency of this pump 
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bolted circumferential 
divisions of the case, provision is made 
for either using the and dis- 
charge end of a case together as a single- 


iy means of 


suction 
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The wheels and shaft are held together 
by taper, drawn sleeves, allowing the easy 
removal of These sleeves 
cover the shaft throughout its exposed 


the impellers. 

















FIG. 4. 


phase pump, or for adding as many inter- 
mediate sections as may be necessary to 
afford any desired pressure at any first 
From this it will be that 
additional stages can be installed after a 
pump has been in operation without wast- 
ing any part of the original case. 

The packing of right-angled 
cup leathers held in place by springs in 
such manner that they are tight under all 
conditions and allow the shaft 
distance 


speed, seen 


consists 


to oscil- 
late throughout any necessary. 
It is believed that the packing will not be 
the the shaft or 
sleeves. The leather cups are designed to 
be held against a flat collar on extended 
pump sleeves so they will counteract any 
wear of the cups or collars, while the shaft 
may be shifted at will in either direction, 
with the following, without 
changing the location of the leather with 
relation to the shaft collar, thus making a 


affected by wear of 


leathers 


practically water-tight joint. To insure 
the leathers seating against the collars 
before pressure is put on the pump, a 


spiral spring is used. between each pair 
of cup leathers. Provision is also made 
for setting out the leather packing on the 
suction end of the shaft by the water 
pressure of the high side of the pump. 
Fig. 4 is a view of a runner, in which the 
automatic packing is shown to good ad- 
vantage. 

\ ball thrust bearing, with adjustable 
collars, for shifting the shaft endwise to 
balance the end thrust of the pump run- 
ners, is placed on the outside of the main 
bearing at end. The balancing is 
ccomplished by means of variation in the 
vilth of the water space on both sides 
of the wheel between the rim of the 
wheel and the case. 

Roth suction and discharge connections 
are placed below the center line of the 
pump, thus allowing the renewal of the 
top without breaking the water line, and 
at the same time they are in sueh shape 
as to give practically no obstruction to 
the easy flow of the water. 


each 


sf} 


RUNNER OF A LEA-DEGEN TURBINE PUMP 


parts and form a 


packing. 


part of the automatic 

The bearings are of the self-oiling type, 
having no connection whatever with the 
suction or discharge line, therefore it is 
impossible for water to leak into them. 


These features are distinctly shown in 
ig. 2, which is a sectional view of the 
pump. 

The following show the results of a 


test under conditions of maximum effici- 


037 


eney with a capacity of 2296 gallons under 
43.0 foot lift. 

At 500 revolutions 77.6 per cent. effici 
ency with a capacity of 2794 gallons under 
67.4-foot lift. 

At 600 revolutions 77.9 per cent. effici 
eney with a capacity of 3235 gallons under 
100.7-foot lift. 


A New Sturtevant Motor 


Mass., has brought out a new line of four 


Sturtevant Company, Ilyde Park, 


pole electric motors, designated as “Type 
: gg 
eral commercial work, such as operating 
machine but 
have been considered chiefly as regards 
the driving of 


These machines are suitable for gen- 


tools, their characteristics 


fans. or example, they 


are very conservatively rated in order to 
prevent a sudden increase of load injuring 


the motor. They are guaranteed to carry 


50 per cent. overload for one hour and 


100 per cent. overload for five minutes 


without destructive sparking or heating 


By special design of armature abundant. 


ventilation is secured, the air currents 
flowing in and out of the motor as indi 
cated in the section. The heat rise ts 


always low; tests conducted in clean, dry 


places are said to show less than 40 de 


grees Centigrade (72 degrees Fahren 


heit) at normal speed and output. 

















FIG. I. STURTEVANT MOTOR 


ERUSH 


ency, which was carried out by James EF. 

Denton, professor of mechanical engineer- 

ing, Stevens Institute of Technology: 
At 400 revolutions 77.7 per cent. effici- 


WITH ONE 


TOURNAL BRACKET REMOVED, SHOWING 


RIGGING 


The magnet frame consists of a cylin- 
drical yoke of cast iren machined on each 
end to receive the bearing brackets and 
on the 


inside to provide seats for the 















¢ 138 


magnet cores, which are through-bolted 


to the frame. The magnet cores are 
located off-center to permit the use of 
duplicate bearing brackets on both ends. 
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the circulation of air and has an ex- 
tended hub for the reception of the com- 
mutator shell. The armature and com- 


mutator form a self-contained unit. The 






































al 














FIG. 2. HALF SECTION OF STURTEVANT MOTOR, ILLUSTRATING AIR CIRCULATION 
THROUGH ARMATURE 


By taking out the through-bolts, a mag- 
net core with its coil may be removed 
without disturbing the armature or dis- 
mantling the motor. 
are built. up of 


The magnet cores 
soft-steel punchings, 
secured between end plates under pres- 
sure. Cast-iron pole tips eliminate the 
humming which is usually involved by 
the use of laminated construction. 

The field-magnet coils are machine- 
wound of double cotton-covered copper 
wire and are thoroughly insulated and 
protected against both moisture and me- 
chanical injury. 

The armature is of the iron-clad, slot- 





commutator is built up of bars of hard- 
drawn copper, carefully insulated with the 
best mica, and is held in a cast-iron shell 
of spider construction. 
which insulate the 


The mica rings 
segments from the 
metal clamping rings are of the best qual- 
itv; the commutator is assembled under 
great pressure while hot, in order to pre- 
vent loose bars. The commutator bars 
are provided with risers into which the 
leads from the armature coils are 
soldered, which permits the connection of 
the leads with little bending and reduces 
the liability to short-circuits at the back 
end of the commutator. 
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the magnet frame. The ring is clamjp.d 
in position by the bearing bracket, « id 
while it may be shifted easily, there is 10 
danger of the brushes being thrown 
of position or tilted. Each brush is p 
vided with a braided-copper cable c 
nector or “pig-tail,” relieving the bru 
holder body and springs from carry 
the current. 


t 
if 


IS 


The supporting feet of the motor 
cast solid with the frame. The pole pic 


o@ 


, 


are located off-center with respect to 
frame; this construction permitting 
use of duplicate bearing brackets 
cither end. 


The bearing brackets of skeleton 
struction are clamped into seats in 
magnet frame by four equally space 


bolts so that the motor may be arrang: 


] 


for floor, wall, or ceiling suspension with- 
out further machine work. 


These motors are built in sizes giving 
outputs of 1 to 100 horsepower, and 1] 
speeds range from 425 to 1600 revolutions 
per minute. 





Personal 


J. M. Robertson, for more than thirteen 
years with the Montreal Light, Heat and 
Power Company, or its predecessors, has 
resigned as mechanical superintendent and 
superintendent of shops and has_ estab- 
lished a consulting-engineering office at 
Montreal. 
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ted dram type, built up of soft-annealed 
sheet-steel punchings insulated from each 
other and assembled on a cast-iron sleeve. 
The sleeve is provided with openings for 








FIG. 


The brushes are carbon blocks, fed 


through brush holders’ which are sup- 
ported by arms projecting from a ring 
which is mounted in a recess machined in 


3. COMPONENT PARTS OF STURTEVANT MOTOR 








The combined associations of engineers 


of the Borough of Brooklyn, N. Y., will 
hold an entertainment and reception at 
Prospect hall, Friday, November 13. 
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Inquiries 


questions are not answered unless they are 
of general interest and are accompanied by 
the name and address of tke inquirer. 











Steam Supplied to an Engine by its Boiler 

\Vhen an engine is said to use a certain 
number of pounds of steam does it mean 
that the same number of pounds of steam 
are taken from the boiler? 

Btn 

Every boiler primes 
more or less and the engine should not 
be charged with the water that goes to 
it as water and not as steam. 


Not necessarily. 


Suppose 
that the steam which the boiler furnished 
contained 4 per cent. of moisture; then 
for every pound of dry steam used by the 
engine 1.04 pounds of feed water would 
have to be pumped into the boiler, assum- 
ing no loss by leakage, of course. 


Running a Belt with an Idler 

Will a belt last longer by running it 
tight over the idler or by running it as 
slack as possible to do the work? 

Bi. T. 

An idler when used as a_ tightener 
shortens the life of the belt. An idler 
should be sect so as to give more “wrap” 
of the belt around the working pulley, and 
the belt should always be run as slack as 
possible without slipping. 


Why the Babbitt in the Pillow Block Melts 
A 500 horsepower cross-compound en- 
gine, direct-connected to a generator, is 
continually melting or wearing the babbitt 
out of the pillow block on the low-pres- 
sure side, while the pillow block on the 
high-pressure side remains intact. 

The engine is newly erected, runs at ,125 
revolutions per minute and I am sure the 
Shaft is in perfect alinement. Is the speed 
of 125 revolutions per minute too high for 
this engine? 

O. B. H. 

It would seem from your description 
that the cause of the trouble must lie in 
the condition of the shaft on the low-pres- 
sure side of the engine. With the shaft 
round and smooth it should run equally 
well at both ends. The fact that one end 
runs well proves that the speed is not 
too high. 


How to Calculate Diameter of Water Pis- 

ton of Pump 

How shall I calculate the diameter of 
the water piston of a boiler-feed pump to 
supply a boiler of any given horsepower ? 

H. J. M. 

A boiler horsepower is the capacity or 
ability to evaporate thirty pounds of water 
per hour. 
ate a feed pump slowly and continuously, 
a pimp which at its normal speed will 
Supply twice as much water as the boiler 


As it is good practice to oper- 


evaporates under ordinary conditions 
shonid be selected. When the length of 
Str and the number of strokes per min- 


ute are given, multiply the number of 
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gallons wanted by 231; divide this pro- 
duct by the number of strokes per min- 
ute, and this quotient by the fraction 
0.7854; then extract the square root of the 
result and this will give the diameter of 
the water piston. 


Suitable Chimney Dimensions 


I have four horizontal return-tubular 
lLoilers, 60x16 feet, with 68 four-inch tubes 
and 33 square feet of grate surface. They 
are rated at 125 horsepower each and | 
would like to have you give me the di- 
mensions of a suitable brick chimney for 
draft. 

Tt. BE W. 

A good practical rule for estimating 
chimney hight and diameter is: Make the 
area of the chimney one-seventh of the 
grate area and twenty-five times its diam- 
eter in hight. This would give a chimney 
4 feet 8 inches in diameter and 115 feet 
high. If all the boilers are not to be oper- 
ated at the same time, the diameter and 
hight may be reduced. For 536 boiler 
horsepower Kent allows a chimney 5 feet 
in diameter and go feet high, and for 503 
horsepower 4 feet 6 inches in diameter and 
125 feet high. These estimates are based 
on the assumption that five pounds of coal 
is burned per hour for each boiler horse- 
power. 

Size of Pump Suction Pipe 

Explain why a suction pipe to a pump 
cannot be made longer than 34 feet and 
have the pump work successfully. 

Le 

The water is pushed up the suction pipe 
by the pressure of the atmosphere, which 
is ordinarily, at the sea level, about 14.7 
pounds per square inch, or 

14.7 X 144 == 21168 
pounds per square foot. A cubic foot of 
water weighs something over 62 pounds 
at ordinary temperature, so that the at- 
mospheric pressure on its base 
support a column less than 


would 


2116.8 — 62 = 34 feet. 

It makes no difference what the diam- 
eter of the column is, for the area of the 
base, and thus the supporting pressure, 
varies in the same proportion ,as_ its 
weight. 

Effect of Increasing Angle of Advance 

What effect, if any, has increasing the 
angle of advance of a plain slide valve 
on the amount of port opening? 

J. B. 

No effect, except that the maximum 
opening comes earlier in the stroke and 
that the opening at the commencement of 
the stroke (the lead) is greater. If the 
lap is increased to offset this change of 
lead the port opening will be decreased. 
Strength of Boiler Plate and Joint 

(a) What is the percentage of effici- 
ency of the joint in a boiler having a 
longitudinal lap joint, double-riveted, the 
thickness of plate being 3g inch, tensile 
strength 609,000 pounds, diameter of rivets 


0390 


34 inch, pitch 2'% inches, and shearing 
strength of rivets 42,000 pounds? 

(b) Is the formula for efficiency of 
the plate in the joint, 


=e 
p 


where P = pitch and d = diameter of 
rivet hole, suitable for 
joints ? 


butt-strapped 


i. WS 

(a) Ina perfect boiler joint the shear 
ing strength of the rivets should be equal 
to the strength of the plate between the 
rivets. 

(b) The formula given is correct for 
all forms of joint and gives the strength 
of the punched plate as compared with 
With a joint of the di 
mensions given, the efficiency of the plate 


the whole plate. 
would be 70 per cent. The strength of 
the rivets is slightly less, but the fric 
tion of the plates held in close contact 
by the rivets would probably make the 
rivets the stronger part of the joint. 


Stress on Longitudinal Seam 

Prove that the stress on a longitudinal 
seam is equal to twice the stress on a 
circumferential seam. 

J.B 

The force tending to pull a evlinder 
apart endwise is the pressure per square 
inch multiplied by the number of square 


inches in the head. This area is 


diameter* « 31416 
4 





> 


and the force tending to produce rupture 
endwise is 


pressure X diameter? X 3.1416 
4 


To resist this there is a ring of metal, 
the cross-section of which is the product 
of the thickness by the circumference or 


diameter *% 3.1416 & thickness. 


Then the strain per unit area of metal 

is the force divided by the cross section 

of the metal to be pulled apart or 
bressure diameter 


4 X thickness 





If we imagine a ring in the central por- 
tion of the boiler where it receives little 
or no support from the heads, the force 
tending to rupture the ring will be the 
product of its diameter, its length and the 
pressure per unit of area. The metal 
which would have to he separated to let 
the ring break in two would be twice the 
length multiplied by the thickness. The 
strain per init of 


resisting section 


would be 
diameter X% length & pressure 
2 X length X thickness 


pressure X diameter 
2 X thickness : 





which is twice the strain found above as 


existing on the circumferential sectio 


640 
Newark Engineers Hold a Smoker 


Newark Association No. 3, N. A. S E., 
of New Jersey, held a smoker Monday 
evening, October 5. The hall well 
filled with members and friends, among 
them being many prominent engineers. .\ 
good entertainment was furnished by 
Herbert Self, of the Keystone Lubricat- 
ing Company, Joseph McKenna, William 
Murray, Charles Thompson, of Jenkins 
Brothers, and John W. Armour, of 
Power AND THE ENGINEER. During the 
evening, Past National President Joseph 
F. Carney and National Vice-President 
William J. Reynolds made brief addresses. 
Refreshments were served. 


was 





Gerald Stoney, in a paper upon “Recent 
Advances in Steam Turbines,” presented 
to the British Association, that 
“Eight years ago the largest steam tur- 
bine made, which was considered an im- 
mense machine at the time, was for only 
1ooo kilowatts, and now there are large 
numbers ranging from 5000 to 8000 kilo- 
watts, running and under consideration.” 
He evidently has not heard of the 14,000 
kilowatt machines which we are build- 
ing in America. 


says 





The combined councils of the Uni- 
versal Craftsmen of the metropolitan 
district, Newark and Paterson, N. J., will 
hold an entertainment and ball October 23, 
New York 


at Lexington house, 


City. 


opera 


Seventy pounds, absolute, steam pres- 
sure will flow through an opening 1 inch 
square into the atmosphere at the rate of 
1 pound per second. 





On turning the current off an are lamp, 
if the lower carbon stays red the longer 
the lamp is burning upside down and the 
wires should be reversed. 





One pound of fuel oil (19,000 B.t.u.) 
will evaporate 14 pounds or more of 
water 





Business Items 


The Engineering and Combustion Company, 
143 Liberty street, New York, reports that the 
outlook for the closing of 1908's business on 
“safety? water-tube boilers, ‘‘ Universal” chain- 
grate stokers, ‘Ideal’? automatic pump gov- 
ernors and semi-metallic packing is far beyond 
its expectations. 

For the new terininal power station of the 
Pennsylvania Railroad Company, West Thirty- 
first street, New York, two special 70-inch 
“Sirocco” turbine fans will be installed in con- 
nection with Neemes grates. These fans 
deliver 82,000 cubic feet of air per minute against 
a pressure of 24 inches water gage at 290 Tevo- 
lutions per minute. The fans are of  single- 
inlet type and are directly-connected to hori- 
zontal engines. 

Hartley, Iowa, has awarded a contract to the 
Minneapolis Steel and Machinery Company for 
an80-horse power Muenzel producer gasengine and 
suction gas producer forits municipal elect ric-light 


POWER AND THE ENGINEER. 


plant, for which bids were received on Septem- 
ber 24 This company has also received a 
contract from the Hubbard & Palmer Company, 
of Mankota, Minn., for a 10x30-inch Twin City 
Corliss engine, a 60-inch by 16-foot horizontal 
return-tubular boiler, a feed-water heater and 
purifier and a_ boiler-feed pump, etc., for its 
new cleaning house and elevator at Kasota, Minn. 

The Bruce-Meriam-Abbott Company, Cleve- 
land, Ohio, was recently awarded the contract 
from the state of Pennsylvania for two 125- 
brake horsepower vertical four-cylinder natural 
gas engines, direct-connected by means of 
their flexible coupling to two 75-kilowatt direct- 
current generators, switchboard, etec., for the 
Pennsylvania Reform School, at Morganza, 
Penn.; also, one 55-brake horsepower vertical 
two-cylinder gas engine for the R. J. Christy 
Company, of Fremont, Ohio, and one 35-brake 
horsepower vertical two-cylinder gas engine 
for the St. Ann’s Church, Buffalo, N. Y. They 
advise us that they find business is picking up 
very rapidly. 

The Ohio Brick Company, Toledo, Ohio, has 
been using Buckeye boiler skimmers in its 
boilers and writes to the Buckeye Boiler Skim- 
mer Company, South End, Toledo, Ohio, as 
follows: ‘‘The two skimmers placed in our 
boilers about three months ago are giving entire 
satisfaction; in fact, doing everything, if not 
more, that you claim for them. As per your 
instructions when skimmers were installed, 
we did not open the boilers for four weeks, at 
which time we found that considerable scale 
had dropped from the tubes and shell to the 
bottom of the boiler. From the experience we 
have had we believe the skimmer will prove 
a saver of fuel, as well as minor boiler repairs.’’ 

Greene, Tweed & Company, 109 Duane street, 
New York, have received a letter from Gordon 
M. Mather, president of the Arctic Ice Machine 
Company, of Canton, Ohio, regarding the equip- 
ping of its line of ice-making machinery with 
the ‘‘Rochester’’ automatic lubricator. The 
letter says, in part: ‘‘You may be interested 
to know that we have used quite extensively 
during the past season your latest improved 
‘Rochester’ automatic lubricators for supply- 
ing oil to ammonia compressor stuffing boxes, 
which is most difficult to do, and not in a single 
instance have we had a complaint, but, on the 
contrary, our customers have frequently spoken 
well of the lubricators, and we must conclude 
that what is satisfactory to them should be, 
and is, satisfactory to us. We have accordingly 
made arrangements to equip our entire line of 
ice-making machinery for the coming season 
with the ‘ Rochester.’”’ 





New Equipment 


City of Elsberry, Mo., has voted bonds for 
construction of electric lighting plant. 

The Mansfield (Ohio) Railway, Light 
Power Company will double its output. 

The Auburn (N. Y.) Light, Heat and Power 
Company will double the output at its plant. 


and 


The city of Sausalito, Cal., has voted to issue 
$100,000 bonds to construct water-works. 

The city of Palmetto, Fla., will establish 
au water-works system. KE. T. Wilson, mayor. 

The Reading (Penn.) Power Company will 
build a new plant at a cost of $1,500,000, it is 
said. 

A new cold-storage building is being erected 
by the Nuckolls Packing Company, Pueblo, 
Colo. 

The city of Luverne, Ala., has voted bonds 
for the construction of water-works and sewerage 
system. 

The 
W.Va. 
be used. 


Oriental 
will 


Martinsburg, 
power will 


Rug Cofnpany, 
build a mill. Electric 


October 13, 1908 


The Brooklyn Heights Railroad Compan; 
Brooklyn, N. Y., will erect a new substa 
to cost $65,000. 

It is reported that the Adler Packing ( 
pany, Milwaukee, Wis., contemplates estab 
ing a packing plant in Oklahoma City to 
about $250,000. 

The Capital Traction Company, Washing 
1). C., has awarded contract for the construc: i; 
of a new substation. 

It is reported that the Magazine (Ark.) 
and Grist Company is planning to install 
electric lighting system. 

The Morgantown (Ind.) Light 
Company, recently incorporated, 
put up a plant, it is said. 


and Power 
will shortly 

The Seguin (Texas) Electric Light and Power 
Company, it is said, contemplates rebuilding 
its hydro-electric plant. 

The City Council, Havana, IIl., is said to be 
considering the question of establishing a muni- 
cipal electric-light plant. 

The City Council, of Bryan, Texas, is con- 
sidering the question of establishing a muuni- 
cipal electric-light plant. 

The citizens of Elsberry, Mo., have voted to 
issue $10,000 bonds for establishing a 
cipal electric-light plant. 


muni- 


A new factory building and power fiouse 
will be erected for the Brighton Worsted Com- 
pany, Philadelphia, Penn. 

The Cincinnati (Ohio) Electric Light and 
Power Company will erect a new boiler plant 
at its East End power house. 

The city of Great Falls, Mont., is said to be 
contemplating the purchase of a new pump 
of 2.500,000 gallons capacity. 

The Beebe (Ark.) Light and Power Company 
has been incorporated and will establish an 
electric-light plant. J. S. Smith, president. 

The Cataract Power and Conduit Company, 
Buffalo, N. Y., will receive $120,000 proceeds 
to be used for extending and improving plant. 

The Lawton Mills Company, Plainfield, Conn., 
is having a new three-story building erected, 
which, with equipment, will cost over $250,000. 

Plans are under consideration for the con- 
struction of a power plant for lighting and heat- 
ing the city hall and court house at: Baltimore, 
Md. 


Charles Phelps and others have been granted 
a franchise by the Village Council, Jefferson, 
Ohio, to construct and operate an electric-light 
plant. 

Plans are being made for a central heating 
and lighting plant for the Drury Coilege build- 
ings at Springfield, Mo. This will 
$20,000. 


The citizens of Sherman, Texas, voted in 
favor of issuing $14,000 bonds for the construc- 
tion of an electric-light plant and $16,000 for 
water-works. 

The Durham Cotton 
pany, East Durham, N. C 
stall electrical equipment. 
be expended. 


cost about 


Manufacturing Com- 
.. is preparing to in- 
About $75,000 will 


Bids will be received until October 19 for the 
construction of water-works and sewerage system 
at Oakland, Md. Penniman & Farley, Baltimore, 
are engineers. 

The city of Wellston, Okla., contemplates 
voting on bond issue for construction of water 
works. J. H. Kenney and T. V. Weathers are 
on the committee. 


The finance committee of the council, 
waukee, Wis., has recommended the 
of a municipal electric-light plant, for which over 
$200,000 is available. 


Mil- 
erection 


St. Matthews Ice and Cold Storage Company, 
St. Matthews, Ky., has been incorporated with 
$30,000 capital. Incorporators, N. A. Hardin, 
W.N. Arterburn and others. 
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The necessity for equipping boilers with AMERICAN 
““SPECIAL’’ POP SAFETY VALVES is 
recognized by leading engineers. 


@ Their use is the best insurance you can have against costly and damaging 
explosions. 


QTheir durability and utility have been demonstrated by many years of 
hard and constant service. 


@ They are the most accurate, prompt and efficient safety valves in existence, 
and relieve with the least amount of waste. 


@ They automatically prevent excess pressure. Once set at the limit of 
pressure required, they can be depended on to fully relieve your boilers 
of all excess pressure. 


@ They are extremely simple in construction and like all other ‘‘AMERICAN’’ 
products, fully guaranteed. 


@ They have greater capacity for relief than 
any other safety valve in existence. 


Circular 1-D contains full detatls. 


The American Steam Gauge & Valve Mfg. Co., 


208-220 Camden Street, Boston, Mass. 


New York, 26 Cortlandt St. Atlanta, 835 Equitable Bldg. Chicago, 7-9 So. Jefferson St. 
Pittsburg, Frick Building Annex. San Francisco, 247 Pine Street. 
Montreal, 444 St. James Street. Los Angeles, 213 So. Los Angeles Street. 


When ordering gauges, valves, indicators, and kindred appliances for governing, indicating, measuring, recording and 
controlling steam, air, gas, oil, ammonia and all other pressures, be sure to specify those manu- 
factured by us. Your interests can be best served by the protection they afford. 
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The W. F. Lyons Ice and Power Company Hancock Manufacturing Company, Charlotte, i a ae je ~ eo a en 
= Munass Sean ; at Sansa etic 4 é ee Sy paar er = irely new appliance or demonstration 
has been inc orporated - Kansas City, Mo., with Mich, Catalog. Unions, pipe fittings, grease  jimited number will be furnished without charge 
$150,000 capital. W. F. Lyons, A. A. McDon-  eups, ete. Illustrated, 6x9 inches. Box 48, Power. 
ough and Vernon Greene, incorporators. 







Graphite Lubricating Company, Bound Brook, 


The Johnstown and Gallitzin Street Railway N. J, Catalog. Graphite and bronze bearings, Situations Wanted 
has been formed to build an electric railway bushings, washers. Illustrated, 6x9} inches. 















from Johnstown to Gallitzin, Penn. Wallace mn ss “! : : Advertisements under _ this head ure in- 
Sherbine ‘ainuneia Paes is president The Russell Engine Company, Massillon, Ohio.  serted for 25 cents per line. About six word 
: of xf me i ; Catalog. Massillon feed water heater, purifier ™ake a line. 

Bids will be received until 3 p.m. October 14 and oil extractor. Ilustrtaed, 74x11 inches. CHIEF ENGINEER of large industriai 
by the State Commission in Lunacy, Albany, plant desires change; active and alive, an ex 
for the extension of the water supply system The Jeffrey Manufacturing Company, Col- oo With indicators and. testing apparatus 
at the State Hospital, Kings Park, N. Y. umbus, Ohio. Bulletin No. 13. Electric :0co- Box 27, Powrr. si 

er sace : ot whe enlace trate 9 wanerener _— +9 . , 
The Interstate Railway and Power Company motives for rm haulage. Illustrated, 32 ; WITH SEVEN YEARS’ experience fron 
are eee ae GOL oa pages, 8x10 inches. shop to electrical engineer in charge of ma- 
of — — ones yon — oon chinery and equipment of a railway light and 
and operate electric railways. illiar ene- soli . 





The Consolidated Supply Company, 321 Dear- power system, graduate mechanical engineer 


fick, Bryant building, Kansas City, is interested. porn street, Chicago, Ill. Loose leaf catalog desires a change. Box 40, Power. 








¢: : i. : ° fi ae ae Co F ; ee POSITION WANTED as chief engineer 
The citizens of Ellis, Kan., will vote on the No. 15. Ge ne ral railway and mill supplies, experienced with all kinds of engines, stean 
question of establishing an electric-light plant electric railway and mining supplies. Illus- turbines, a.c. and d.c. generators, motors and 
and water-works system. W. K. Palmer Com-_ trated, 64x9 inches. risen ogee = yy — : can_ get 
; sn a8 - - results an urnish the D 2 

pany, Dwight building, Kansas City, Mo., : : code oe 





Ingersoll-Rand Company, 11 Broadway, New seventeen years in the mechanical and engin 
, 1 y st 92 ‘ . Pp. € Dp 
York. Catalog No. EE-36. Small power driven eering business Box 9, Power. 
The Georgia Power Company, Gainesville, air compressors. Illustrated, 50 





will prepare plans. 








pages, 6x9 Mi ll 
Ga., has been incorporated with $1,500,000 jnches. Pamphlet 74-B. Pneumatic pumping 1scelianeous 
capital by G. H. Prior, James A. Rudolph, of systems. Illustrated, 24 pages, 34x6 inches. en ee ' : , 
Gainesville, and others, to develop water-powers, : ; ‘ . wn ry go Agen oo Pe a sna 
operate electric plants, etc. Reeves Pulley Co., Columbus, Ohio. Catalog jnagke a Line. 








T-15. Variable speed transmission. Illustrated, STIRLING BOILER TUBES, cracking of 
60 pages, 6x9 inches. Catalog. Wood split can stop at once or no pay. Wm. Fulton En 
pulley. Illustrated, 32 pages, 54x74 inches. gineering Co., office, 28 N. Canal St., Dayton 
Catalog. Wood split pulley clutch. Tllustrated, Ohio. 





The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.m. October 
26 for piston pump, generators and engines, elec- 












trical supplies, babbitt metal, water gages, 04 pages 3x6 inches WANTED—A _ large pumping station fo: 
age cocks, grease cups, ete., as per Circular 24 pages, 8x6 inches. ° pumping natural gas. Inquire Pittsburgh Piat: 
gag F s, as ps, a i ‘a A aha nase iitad oe anes Company, Room 1624, Frick Building 
No. 472. ieneral Electric ( ompany, Se henectady, N.Y. pittsburg, Pennsylvania. 

The Valparaiso & Northern Railway Com- Bulletin No. 4616. High-voltage type H trans- PATENTS secured promptly in the United 


: : ; formers. Illustrated, 8 pages, Sx104 inches. States and foreign countries. Pamphlet 
pany, Valparaiso, Ind., has been incorporated Bulletin No. 4618. belt-driven alternators, instructions sent ‘free upon request. C. 
to construct and operate street and interurban ’ 


: ; Pa rker, Ex-examiner, U. S. Patent Office. 
> trate . ages, 8x j hes. . 
railways. Headquarters will be Valparaiso. ‘0 PB. Illustrated, 4 pages, 8x10} inches. ‘McGill’ Bidg., Washington, D. C. 


j ‘f AGQI9 > * ace avi ve “ 
Directors, George G. Pfleger, L. E. Woodward, Bulletin No. 4622. Polyphase maximum watt = MECHANICAL ENGINEER, technical grad 
D. R. Chase, of Chicago, and others demand indicator, type W. Illustrated, 8 uate, manufacturing and sales experience East 
. KR. se, ZO, S. pages, 8x10} inches. Bulletin No. 4619. Steady and West, would be glad to hear from engi 
Vs. unsteady voltage. Illustrated, 8 pages, 8x 104 neers or manufacturers wishing representatior 
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City of Brownwood, Texas, will open bids 














> 
on October 15 for machinery for a water-works — jyehes in Lecce ' ak a Pow a 
: aes aa : e f a igh-grade_ line of power and 
pumping station, including a 1,500,000 gallon steam specialties, exclusive agency on. com- 
single-acting-belt driven triplex power pump mission_and guarantee; western Pennsylvania 
and 100-horsepower producer gas engine. Super- poe West bg a wide | experience: large 
. © i q > =) > ‘ ° * 
intendent of water works should be addressed. H | W d clientage, ample reference.“ Results," Power. 
5 i. — ' baad Tisabad e ante 
The Isthmian Canal Commission, Washing- Pp For Sale 
ton, D. C., will receive bids up to 10:30 a.m. . : : : ; 
October 22 for oil pumps, horizontal plunger Advertisements under this head are ine Advertisements under this _ head ure in- 


: serted for 25 cents per line. About six words  serted for 25 cents per line. About 
pumps, duplex vertical feed pumps, duplex make a line. ake a tine. 
horizontal feed pumps, washers, valves, cocks, AN ENGINEER in each town to sell the FOR SALE—20x48 Wheelock engine and 
boiler tubes, packing, etc., as per Circular No. 471. best rocking grate for steam boilers. Write two 72”’x18’ high pressure tubular boilers in 
Martin Grate Co., 281 Dearborn St., Chicago. good condition cheap. Address ‘* Engineer.” 
WANTED—Thoroughly competent steam Box 2, Station A, Cincinnati, Ohio. 


six words 





specialty salesman; one that can sell high- FOR SALE—Electrie light plant, growing 
grade goods. Address ‘““M. M. Co.,"’ Power. town; 700 gg Pog in a Price $6000.00 
N C | WANTED—Engineer, a sober, industrious Reasons for selling, other business. Addres- 
ew ata ogs man familiar with engines, boilers and gen- Box 50, Giddings, Texas. 
ee erators in 2500 h.p. plant. Good references COMPLETE steam engineering course in 
required. The Helderberg Cement Co., Howes I. C. S., brand new. Cost $75.00. will sell at 
. N. . e $40. -ash. . rai Tri > 
The McNaughton Foundry, Charlotte, Mich. a enginesr for combiastion Box aad Valley. Balle »* a Write me 
Circular. Sectional grate bar. Illustrated. ean 4 py ceil hae ROT . gpg: ee ti ha : 
hydraulic and steam power railway and lighting FOR SALE—One 24x48 Fraser & Chalme: 
The Hill Clutch Company, Cleveland, Ohio. Plant of 5,000 hp. capacity. Must_ be thor- Corliss engine in good running order. We 
Catalog. Collar oiling bearings. lustrated, oughly experienced. Address Box 47, Power, invite inspection at our plant, where engine 


giving full references. can be seen under full working conditions 
HEAD FOREMAN WANTED, capable of Delivery | during December. Carr, Ryder « 
Sullivan Engineering Company, Poughkeepsie, fitimg Murphy automatic stokers attached to Adams Co., Dubuque, Towa. 


40 pages, 54xS inches. 


: a oe ‘ ‘ B. & W. boilers and who can give maximum 150 HORSE-POWER tandem compound 
N. Y. Catalog. Sullivan self-centering piston, results. Wages $2.75 per twelve- -hour shift. Corliss engine, in good order; 16-ft. wheal: 24- 
Illustrated, 28 pages, 54x7 inches. Apply Tennessee Copper Co., Copperhill, Tenn. in. face. F. W. Iredell, 11 Broadway, New York 
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STEAM ° 


ITs PROFITABLE UTILIZATION 


BY 
GEO. H. GIBSON 


Some people get full value out of their exhaust steam--- 


DO YOU? 


E have a pamphlet -a little treatise reprinted from one of the magazines 

(you can have a copy for the asking) which will probably interest you, for 

it explains, or shows by drawings, some of the ways of utilizing exhaust 

steam for heating water for commercial purposes, as in textile and paper mills, leather 

factories, laundries, railroad roadhouses, etc.; how to heat the feed water when the 
main engine is run condensing. 


You can get a good deal more out of a Cochrane Heater than simply heat 
ing the boiler feed supply, for these heaters perform the functions of muffle tank, 
return tank, water purifier, raw water regulator, pump governor, skimming tank, oil 
separator and feed water filter. Then you can count upon the Cochrane Oil Separa- 
tor to protect your heating or drying systems from oil so you can safely utilize the 
condensed returns and the same efficiency which these Oil Separators give (more 
than 8,000,000 H.P. of boilers are being protected by Cochranes) is found in the 
Cochrane Steam and the Cochrane Receiver Separator. Lots of Steam Separators 
take out some water, but with the Cochranes you can count on taking out practi- 
cally all water entrained in the steam—which means engine efficiency, lower cost 
for lubricating and protection always. 

But that new heater which vou will need shortly—that interests us because 
we know we can interest vou if you will give us half a chance. 


SO WRITE. 


The Harrison Safety Boiler Works, 
17th and Clearfield Sts., Philadelphia, Penna. 
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Harrison Safety Boiler Wks..... 59 | Myers & Bro., F. E............ 103 | Shee Oe ee: 110] Watson-Stillman Co........... 71 
Hawk-Eye Compound Co....... 86 Riverside Engine Co........... 107 | Webster & Co., Warren........ 61 
Heine Safety Boiler Co......... 103 | National India Rubber Co...... 77 | Robertson & Sons, Jas. L....... 73] Westinghouse Machine Co...... 113 
Hershey Machine and Fdry. Co.. 97 | National Pipe Bending Co...... 100 | Robins New Conveyor Co....... 83] Wetherill & Co., Robert. 111 
Hill wien a ER 63-65-90 | National Tube Co............. Te go rere 104] Wheeler Condenser & Eng. Co... 102 
Hoffman, Geo. W. ~ 108 Nepmied Bros... ccc scence 91 Whitlock Coil Pipe Co... .... 100 
Homestead Valve Mfg. (Gan C ae 81 | New York Belting and Paoking eR A oo 6h 60ers ee 83 | Wickes Boiler Co .104 
RIOD BPE OD, 5 5k cece ccc 99 BR ssc nace tta eval 72 | Saginaw — Co. pias s = * 83 enon lag onstruction Ca..... 
Houchin-Aiken Co............. 77 J ee ee ‘ > | Salamander Grate Bar Co....... 91 ilkinson | . 2 
muyetie Co., Paul B...... 0.0... 82 Northern Electrical Mfg. Co. .... 108 Sargent Steam Meter Co. . 107 | Williams & Co., ,% H. 65 
° . . | Sawyer Belting Co......:...... 83 — Foundry and Machine 
International | Correspondence Ohio Blower Co..........+++-- 96 | Schutte & Koerting Co......... eo eee 84 
on Serre ne eee 77 | Ohio Brass Co Sb sere ae aS 6,9 ers 79 | Shepherd Engineering Co. ..... 108] W ilitams Valve Ca.. D:T:.......- 79 
Ohio Injector Co..........+--. 89 | Shultz Belting Co............. 84] Wing Mfg. Co., L.J........... 91 
pe 65 | Oil Well Supply Co............ 105 | Simplex Engineering Co........ 82] Worthington, Henry R.........101 
5 Sa eeree 73 | Oster Mfg. Co............ ; 69 | Sirocco Engineering Co......... 92 
Johns-Manville Co., H. W...... 85 Skinner Engine Co......... 110] Yale & Towne Mfg. Co....... 63 
Johnson Co., Henry............ 76 | Parker Boiler Co. . 104 | Smooth-On Mfg. Co... 31 York Mfg. Co......... 113 














Articles Advertised 








Air Compressors 


McGowan Co., John H., Cincinnati, 
o>. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Westinghouse ‘Traction Brake Co., 
Pittsburg, Pa. 

York Mfg. Co., York, Pa. 


Alarms, High and Low Water 


Pittsburgh Gage and 
Pittsbureh, Pa 

Reliance Gauge Column Co., 
land, O 


Supply Co., 


Cleve- 


Arch, Back 
Chamber 


Combustion 


McLeod & Henry Co., Troy, N. Y. 

Mayville Specialty Mfg. Co, May- 
ville, Wis. 

Arch, Boiler 

McLeod & Henry Co., Troy, N. Y. 

Boiler Door 

Mfg. 


Arch, 


Mayville Specialty 
ville, Wis 

McLeod & Henry Co., Troy, N. Y. 

Presbrey Fire Brick Co., Taunton, 
Mass. 


Co., May- 


Asbestos Goods 


Carey Co., The Philip, Cincinnati, O 
Johns-Mi anville ¢ 0., A +» New 
York. 
Restein Co., Clement, Philadelphia, 
Pa. 


Bars, Cylinder Boring 


Underwood & Co., H. B., Phila., Pa. 


Batteries, Storage 


Westinghouse Machine 


burg, Pa. 


Co., Pitts- 
Belt 


Bristol Company, The, 
Conn. 


Fasteners 


Waterbury, 


Belt Lacing 


Bristol Co., The, Waterbury, Conn. 





Classified Index to 
Belting 
7 Packing Co., Philadelphia, 
a 


Akron, Ohio. 
Palmyra, i ee - 


Diamond Rubber Co.,° 
Garlock Packing Co., 


N. Y. Belting & Packing Co., New 
York. 

Peerless Rubber Mfg. Co., New 
fork. : 
Quaker City Rubber Co., Phila- 

delphia, Pa. 
Reeves Pulley Co., Columbus, Ind. 


Restein Co., Clement, Philadelphia, 
Ve 


Rhoads & Sons, J. E.. Phila., Pa 

Robins New Conveyor Co., New 
York. 

Sawyer Belting Co., New York. 

Shultz Belting Co., St. Louis, Mo. 


Benders, Hydraulic 

Watson-Stillman Co., New York. 

Bends, Pipe 

Harrisburg Pipe and Pipe Bending 
Co., Harrisburg, Pa. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 


Conn. 
Blocks, Chain 
Yale & Towne Mfg. Co., New York. 
Blowers 


Beggs & Co., James, New York 


De Laval Steam Turbine Co., Tren- 
ton, N. J. 
Green Fuel Economizer Co., Mat- 


teawan, N. 
McClave-Brooks € o., Seranton, 
Ohio Blower Co., Cleveland, O. 
Sirocco Engineering Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass 
Wing Mfg. Co., L. J.. New York. 


Blowers, 


Pa. 


Furnace 


McClave-Brooks Co., Scranton, Pa. 
Boiler Feeders 
American Boiler Economy Co., 


Philadelphia, Pa. 
~~ Regulator Co., G. M., Chicago. 
Dean Bros. Steam Works, 
Indianapolis, Ind. 
Lunkenheimer Co., Cincinnati, O 
Mvers & Bro., F. E., Ashland, 0, 
Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Pump 


Boiler Skimmers 


Buckeye Boiler Skimmer Co., 


Toledo, 
Ohio. 


Boilers, Second Hand 


Wickes Boiler Co., Saginaw, Mich. 


Boilers, Tubular 


Babcock & Wilcox Co., New York. 
Beggs & Co., James, New York. 
Edge Moor Iron Co., Edge Moor, 


el. 
Griffith & Wedge Co., Zanesville, O 
Heine Safety Boiler Co., St. Louis, 
MO. 
Keeler & Co., E., Williamsport, 
Kewanee Boiler Co., 
Oil Well Supply Co., 
Phoenix Iron Wks. 


Pa. 
Struthers-Wells Co. 
Vilter Mfg. Co., 
Wetherill & Co., 


Pa. 
Kewanee, Ill. 

Oswego, N. Y. 
Co., Meadville, 


Warren, Pa. 
Milwaukee, Wis. 
Robert, Chester, 


>a. 
Wickes Boiler Co., Saginaw, Mich. 


Boilers, Water Tube 
Babcock & Wilcox Co., New 
Edge Moor Iron Co., Edge 
Del. 
Heine Safety 
Mo. 
Keeler Co., E., Williamsport, 
Kewanee Boiler Co., 
Morrin Climax 
lyn, N 


York. 
Moor, 
Boiler Co., St. Louis, 
[ Pa. 
, Kewanee, Ill. 
Boiler Co., Brook- 


N. 
Oil Well Supply Co., Oswego, N.Y. 
Parker Boiler Co. Philadelphia, Pa. 
Phoenix Iron Wks. Co., Meadville, 


) Pa. 
Warren, Pa. 
Henry, Louis- 


Pa. 
Rust Boiler Co,, Pittsburg, 
Struthers-Wells Co., 
Vogt ~ _ ry Co., 
ville, 
Wethe rill % Co., Robt., Chester, Pa. 
Wickes Boiler Co., Saginaw, Mich. 


Books 


American School of 
ence, Chicago, Il. 
Hill Publishing Co., New York. 
International Text Book Co., Scran- 
ton, Pa. 
System Co., 


Correspond- 


Chicago, Ill. 


Bopsters 


Ridgway Dynamo & 
Ridgway, Pa, 


Engine Co., 








Brick, Fire 

C-O-Two Furnace Syracuse, 
mm. 2. 

McLeod & Henry Co., Troy, N. Y. 

Presbrey Fire Brick Co., Taunton, 
Mass. 


Co., 


Building 
proof 


Materials, Fire- 


Co., The Philip, 


Co., H. 


Cincinnati, 


Wes 


Carey 
O 


Johns-Manville 
York. 


New 


Calorimeters 


Sargent Steam Meter Co., 
lil. 


Chicago, 


Castings, Brass and Iron 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 

Mc. lave-Brooks Co., Scranton, Pa. 

Ohio Brass Co., Mansfield, O 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 

Castings, General 

Neemes Bros., Troy, N. Y. 

Castings, Iron 

Salamander Grate Bar Co., New 
York. 

Castings, Malleable 

Jeffrey Mfg. Co., Columbus, O. 

Cement, Asbestos 

Johns-Manville Co., H. W., New 
York. 

N. Y. Belting & Packing Co., New 
York. 

Cement, Boiler 

Smooth-On Mfg. Co., Jersey City. 
i 3 

Chimneys 

Wiederholdt Construction Co., Chi- 


eago, Ill. 


Chimneys, Reinforced Con- 


crete 


Wiederholdt 
eagzo, 


Construction Co., Chi- 
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| 
Strike While The Water 


Warren Webster & Co. 








WEBSTER CHEMICAL PURIFIER. 


Is Hot! 


Appreciating the fact that the ‘‘psychological 
moment’ for treating feed water is just when the 
water reaches the boiling point, our engineers de- 
signed the Webster Chemical Purifier and Feed Water 
Heater to perform exactly that service. 


Our method of procedure is: First, a careful 
analysis of the water you are to use; second, a_pre- 
scription by our chemical experts; third, an absolute 
guarantee that our device will furnish pure boiler feed, 
heated to the highest possible temperature; fourth, the 
installation of our Chemical Purifier. 


Just enough Chemical is automatically admitted 
with the raw water and just enough exhaust steam is 
used to get the desired heat. Let us more fully inform 
you of the advantages of the Webster Chemical Purifier. 


Ask for Booklet 12-C. 


Camden, New Jersey, 
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Clamp, Steam Joint 
McCrea & Co., James, Chicago, Ill. 
Clamp, Pipe 


Simplex Engineering Co., 
phia, Pa. 


Philadel- 


Cleaners, Boiler Tube 


Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
General Specialty Co., Buffalo, N. Y. 
Liberty Mfg. Co., Pittsburg, Pa. 
Pierce Co.. Wm. B., Buffalo, N.Y. 
Stewart Heater Co., Buffalo, N. Y. 


Cleaners, Tube 


Chesterton Co., A. W., Boston, Mass. 
General Specialty Co., Buffalo, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
McCrea & Co., James, Chicago, Il. 
Pierce Co., Wm. B., Buffalo, N. Y. 
Robertson & Sons, Jas. L., New 
York. 


Clocks 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Clutches, Friction 


Reeves Pulley Co., Columbus, Ind. 
Williams Fdry. & Mach. Co, Akron, 
Ohio. 


Cocks, Blow-Off 


Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Cocks, Gage 


American Steam Gauge & Valve 
Mfg. Co., Boston, Mass. 

— Co., P. B., Philadelphia, 
a. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage and Supply 
Pittsburgh, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O 


Co., 


Williams Valve Co., D. T., Cincin- 
nati, Ohio. ; 

Cocks, Steam 

Homestead Valve Mfg. Co., Pitts- 


burg, Pa. 
Williams Valve Co., D. T., Cincin- 
nati, O. 


Compound, Boiler 

Binghamton Boiler Compound Co., 
Binghamton, N. Y. 

Bird- Archer Co., New York. 

Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 

Dearborn Drug 
Chicago, Il. 

Hawk-Eye Compound Co., Chicago, 


Wes 


& Chemical Co., 


Til, 
Johns-Manville Co., H. 


New 
York. 


Compound, Lubricating 


Cook’s Sons, Adam, New York. 

Condensers 

Alberger Condenser Co., New York 

Baragwanath & Son, Wim., Chicago, 

Minneapolis Steel & Mach’y Co. 
Minneapolis, Minn. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 


Stewart Heater Co., Buffalo, N. Y. 

Southwark Foundry and Machine 
Co., Philadelphia, Pa. 

Wheeler Condenser and Engineer- 
ing Co., New York. 

Condensers, Gas 

Phoenix Iron Wks. Co., Meadville, 
Pa. 


Consumers, Smoke 


Climax Smoke Preventer Co., Bos- 
ton, Mass. 


Controllers, Electric 
General Electric Co., Schenectady, 


mM. d. 
Westinghouse 


} Electric and Mfg. 
Co., Pittsburg, Pa 
Controllers, Feed Water 
American Boiler Economy Co., 


Philadelphia, Pa. 
Cooling Apparatus, Air 
Be La Vergne Machine Co., New 
York. j 
Triumph Ice Machine Co., Cincin- 
nati, Ohio, 





Cooling Towers 
Alberger Condenser Co., New York. 
Baragwanath & Sons, Wm., Chicago, 
Ill. 
Wheeler Condenser and Engineering 
Co., New York. 
Correspondence Schools 
American School of Correspondence, 
Chicago, Ill. 
International Correspondence 
Schools, Scranton, Pa, 
Couplings, Cluteh 


Williams Fdry. & Mach. Co., Akron, 
Ohio 


Covering, Pipe and Boiler 
Carey Co., The Philip, Cincinnati, 
W., New 
New York. 


<), 
Johns-Manville Co., H. 
“ork. 
U. 8. Mineral Wool Co., 
Crabs 
Yale & Towne Mfg. Co., New York. 
Cranes 
Yale & Towne Mfg. 


Co., New York. 


Die Stocks 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Curtis & Curtis Co., Bridgeport, 
Conn. 


Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 


Draft Apparatus, Mechanical 

Green Fuel Economizer Co., Mat- 
teawan, N. Y. 

Wing Mfg. Co., L. J., New York. 


Dressing, Belt 


Cling-Surface Co., Buffalo, N. Y. 
Dixon Crucible Co., Jos., Jersey 
City, N. J. 

Garlock Packing Co., Palmyra, N. Y. 
Johnson Co., Henry, Jersey City, N.J. 
Rhoads & Son, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 
Stephenson Mfg. Co., Albany, N. Y. 
Walton Co., F. 8., Philadelphia, Pa. 


Dressing, Rope 

Cling-Surface Co., Buffalo, N. Y. 

Drills, Upright 

Barnes Co., W. F. & John, Rock- 
ford, 

Dynamos and Motors, 
ternating Current 

Clark Bros. Co., Belmont, N. Y. 

Crocker-Wheeler Co., Ampere, N. J. 

Fort Wayne Electric Works, Ft. 

Wayne, Ind. 

General Electric Co., Schenectady, 


Al- 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 
Ridgway Dynamo 
Ridgway, Pa. 
Westinghouse Electric and Mfg. 
Co., Pittsburg, Pa. 


& Engine Co., 


Dynamos and Motors, 
rect Current 


Crocker-Wheeler Co., Ampere, N. J. 
Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

—_ Electric Co., Schenectady, 


Di- 


Northern Electrical Mfg. Co., Madi- 

son, Wis. 
Ridgway Dynamo 
Ridgway, Pa. 
Triumph Electric Co., Cincinnati, O. 
Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


& Engine Co., 


Economizers, Fuel 


Green Fuel Economizer Co., Mat- 
teawan, N. Y 


Kdueational 


American School of Correspondence, 
Chicago, Ill. 

International Correspondence 
Schools, Scranton, Pa. 


Ejectors 


Beggs & Co., James, New York. 
Lunkenheimer Co., Cincinnati, O. 
Ohio Injector Co., Wadsworth, O. 
od Injector Co., Detroit, 
lich. 





Engineers, Electrical 
Crocker Wheeler Co.. Ampere, N. J 


Northern Electrical Mfg. Co., Madi- 
son, Wis. 


Engines, Corliss 

Bates Machine Co., Joliet, Il. 

Beggs & Co., James, New York. 

Cooper Co., C. & G., Mt. Vernon, 
O 


Griffith & Wedge Co., Zanesville, O. 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. _ 
Providence Eng. Works,  Provi- 


dence, R. I. 
Southwark Foundry and Machine 
Co., Philadelphia, Pa. 
Vilter Mfg. Co., Milwaukee, Wis. 
Watertown Engine Co., Watertown, 


Wetherill & Co., Robert, Chester, 
»~ 


a. 
Wheeler Condenser & Engineering 
Co., New York. 


Engines, Gas and Gasolene 


Alberger Co., A. H., Buffalo, N. Y. 

Buckeye Engine Co., Salem, Ohio. 

De La Vergne Machine Co., New 
York. 

Du Bois Iron Works, Du Bois, Pa. 

Foos Gas Engine Co., Springfield, O. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Riverside Engine Co., Oil City, Pa. 

Struthers-Wells Co., Warren, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. ; 


Engines, High Speed 

American Engine Co., Bound Brook, 
N. J. 

Ball Engine Co., Erie, Pa. 

Bates Machine Co., Joliet, Ill. 

Buckeye Engine Co., Salem, Ohio. 


Clark Bros. Co., Belmont, N. Y. 
Erie Mfg. & Supply Co., Erie, Pa. 


Fitchburg Steam Eng. Co., Fitch- 
burg, Mass. 
Minneapolis Steel & Mach'y Co., 


Minneapolis, Minn. 
Phoenix lron Wks. Co., Meadville, 
Ve 


Shepherd Engineering 

liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Machine Co., 
Philadelphia, Pa. 

Watertown Engine Co., Watertown, 


Co., Wil- 


aN. . 
Westinghouse Machine Co., Pitts- 
burg, Pa. 


cngines, 
Speed 


Ball Engine Co., Erie, Pa. 

Brown Engine Co., C. H., Fitchburg, 

Mass. 

Buckeye Engine Co., Salem, Ohio. 

Erie Mfg. & Supply Co., Erie, Pa. 

Fitchburg Steam Engine Co., Fitch- 
burg, Mass. 


Medium and Low 


Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Shepherd Engineering Co., Wil- 
liamsport, Pa. 

Skinner Engine Co., Erie, Pa. 

Southwark Foundry & Mach. Co., 
Philadelphia, Pa. 

Westinghouse Machine Co., Pitts- 


burg, Pa. 


Engines, Oil 

De La Vergne Machine Co., New 
York. 

Engines, Rotary 


Ball-Cooley Engineering Co., New 
York. 


Fngines, Steam 

Ball & Wood Co., Elizabethport, 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Exhaust Heads 

Burt Mfg. Co., Akron, O. 

Gardner Gov. & Separator 

Quincy, Il. 

Hoppes Mfg. Co., Senne, oO. 

Ohio Blower Co., Cleveland, O. 

Pittsburgh Gage and Supply Co., 

Pittsburgh, Pa. 


Co. 


Whitlock Coil Pipe Co., Hartford, 
Conn. 

Fans, Electric 

Fort Wayne Electric Works, Ft. 


Wayne, Ind. 

General Electric Co., Schenectady, 
ms es 

Triumph Electric Co., Cincinnati, O. 


Westinghouse Elec. and Mfg. (Co., 
Pittsburg, Pa. 





Fans, Exhaast and Venti- 
lating 


Ohio Blower Co., Cleveland, O. 
Sirocco Engineering Co., New York. 


Fans, Mine Ventilating 
Jeffrey Mfg. Co., Columbus, O. 


Filters, Feed Water 
Beggs & Co., James, New York. 


Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 
Keystone Chemical Co., Philadel- 


phia, Pa. 


Filters, Oil 

Burt Mfg. Co., Akron, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Fittings, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


De La Vergne Machine Co., New 
York. . ) 
Triumph Ice Machine Co., Cin- 


cinnati, O. 
York Mfg. Co., York, Pa. 


Fittings, Boiler 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Fittings, Flange, 


High 
Low Pressure 


or 


Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. ; 

Pittsburgh Valve & Fittings Co. 
Barberton, O. 

Pittsburgh Valve, Foundry & Con- 
struction Co., Pittsburg, Pa. 

Williams Valve Co., D. T., Cincin- 
nati, Ohio. 


Fittings, Hydraulic 


Watson-Stillman Co., New York. 


Fittings, Pipe 

Triumph Ice Machine Co., Cincin- 
nati, Ohio. 

Ohio Brass Co., Mansfield, O. 


Flanges, Welded 
Ball & Wood Co., Elizabethport 
; iS ‘ 


Floats 

Anderson Co., V. D., Cleveland, O 

Reliance Gauge Column Co., Cleve- 
land, O 


Furnace Tile 


C-O-Two Furnace Co., Syracuse, 
jo 


Furnaces 
Murphy Iron Works, Detroit, Mich. 


Furnaces, Smokeless 


McClave-Brooks Co., Seranton, Pa. 
Murphy Iron Works, Detroit, Mich 
Wilkinson Mfg. Co., Bridgeport. 
Penn. 


Gage Glasses 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Chesterton Co., A. W., Boston, Mass 
Garlock Packing Co., Palmyra, N. Y. 


Gage Testing Outfit 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Gages 


American Steam Gauge and Valv« 

Mfg. Co., Boston, Mass. 

Automatic Safety Water Gauge Co., 

Muskegon, Mich. 

Bristol Co., The, Waterbury, Conn. 

Crosby Steam Gage & Valve Co., 

Boston, Mass. 

Huyette Co., Paul B., Philadelphia. 
I~ 

Lunkenheimer Co., Cincinnati, O. 


Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 


Gages, Ammonia 


American Steam Gauge and Valve 





Mfg. Co.. Boston, Mass. 
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How do 
you do 


your 
Hoisting gm 
In Yale & Towne Chain Blocks 


are embodied the final development in lifting 
mechanism and the highest integrity in Chain Block 
construction. They lead in efficiency, speed, dura- 
bility, reliability and universal adaptation to every 
hoisting requirement. 


Triplex Blocks—‘ to 40 tons. Universally recognized as the most 
durable and efficient Chain Block made. Have balanced train 
of spur Gearing with large internal gear. 


Duplex Blocks—‘4 to 10 tons. The handiest and safest Screw Blocks 
made. Have safety guides to prevent slipping of load chains. 
Bronze Worm wheels and steel worms with hardened and 
ground thrust bearings running in oil. 


Differential Blocks—‘j to 3 tons. Not as durable or easy lifting as 
the Triplex or Duplex, but safe and twice as durable as the 
cheaper kind of the Weston Differential Block, because of 
superior Chain and Sheaves. 


Y. & T. Blocks, duplicate parts and trolleys are 


carried in stock by Hardware, Machinery and 
Mill Supply Dealers, Write for catalog. 


_ The Yale & Towne Mfg. Co., 
9 Murray Street, New York. 











Ableys 








Sent FREE—a booklet which 

describes Tulley’s Handbook, 

gives the entire table of con- 
tents and specimen illustrations. 
G Do you want a copy of the book- 
let? If so, say ‘Send me Booklet 
A” and we'll forward it free. QTul- 
ley's Handbook is conceded to be 
the best work on steam and electri- 
cal engineering ever published. Over 
1000 pages and 4oo illustrations. 
Bound in flexible leather. Price 
$3.50 postpaid. QLearn all about 
Tulley’s Handbook by sending for 
Booklet A. Send for it NOW. 





Hill Publishing Company, 


; 505 Pearl Street, New York. 








An Emphatic Success 
CROSBY 
RECORDING GAGES 


ARE MADE BETTER than all others. BE erik Ti 
Have special and important features which KS 
Ws } 


FZ 


make them \ Ni 
INSTRUMENTS OF SUPERIOR WORTH. \@XQU-S Z 


uu 
They are faithful servants, working for you 
day and night 


WEHAVE A LARGE VARIETY OF CHARTS 
OR WILL MAKE FOR SPECIAL PURPOSES 


Look them up before you purchase 


CROSBY STEAM GAGE & VALVE CO. 


BOSTON NEW YORK CHICAGO LONDON 











BOOKS 


We are publishing the best books for 
engineers—we handle all books of all 
publishers, When you get up against 
a knotty question, write usand if there 
is a good book to help you out, we 
can supply it. 


HILL PUBLISHING COMPANY, 


505 PEARL ST., NEW YORK. 


ALWAYS THE SAME 


Made in all sizes for Hydraulic and 
Compressed Air Machines. 


Write jor Catalog and Samples. 
DETROIT LEATHER SPECIALTY (0., INC, 
175 Beecher Avenue, Detroit, Mich. 
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Gages, Draft 


Sargent Steam Meter Co., Chicago, 
lil. 4 

Gages, Pressure 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co. 
Pittsburgh, Pa. - 

Williams Valve Co., D. T., Cincin- 


nati, O 
Gages, Recording 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsburgh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Vacuum 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Pittsbureh Gage and Supply Co., 
Pittsburgh, Pa. 


Gages, Water 


Automatfe Safety Water Gauge Co., 
Muskegon, Mich 
Ohio Brass Co., Mansfield, O. 


Gaskets 

American Goetze-Gasket & Pack- 
ing Co., New York. F 

Anchor Packing Co, Philadelphia, 
> 


a. 
Brandt, 


Randolph, New York. 
Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. Y. 
Jenkins Bros., New York. 
Johns-Manville Co., H. W., New 

York. : 
Johnson Co., Henry, Jersey City, 
National India Rubber Co., Bristol, 


R. 
N. Y. Belting & Packing Co., New 
Rubber Co, Philadel- 


Mfg. 


York 
Quake rc ity 
phia, Pa. 


Smooth- On Co., Jersey City, 


U. 8. Mineral Wool Co., New York. 
Gaskets, Copper 
Restein Co., 


Clement, Philadelphia, 


Pa. 
U. S. Mineral Wool Co., New York. 
Generating Sets 
American Engine Co., Bound Brook, 


Cc roc ‘ker-Wheeler Co., Ampere, N. J. 


‘oos Gas Engine Co., Springfield, 
Ohio. 

Fort Wayne Electric Works, Ft. 
Wayne, Ind. 

General Electric Co., Schenectady, 


Northern Electrical Mfg. Co., 
son, Wis. 


Madi- 


Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Skinner Engine Co., Erie, Pa. 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Watertown Engine Co., Watertown, 
N.Y 


mM: ¥ 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Generating Units 


Ridgway Dynamo 
Ridgway, Pa. 


& Engine Co., 


Governors, Pump 


American Boiler Economy  Co., 
Philadelphia, Pa. 

Berry Engineering Co., Chester, Pa. 

Chaplin-Fulton Mfg. Co., Indian- 
apolis, Ind. 

Dean Bros. Steam Pump Works, 
Indianapolis, Ind. 

d’Este Co., Julian, Boston, Mass. 


Fisher Governor Co., Marshalltown, 


lowa. ; ; 
Foster Engineering Co., Newark, 
N 


Gardner, end & Separator Co., 
Quiney, Il. 

Strong, Garliste & Hammond Co. 
Cleveland, O. 


Graphite * 
Carpenter Co., W. D., 
Bixon Crucible Co., 
® C ity N. 

Garlock’ Packing Co., Palmyra, N. Y. 


Grates 


yreen Engineering Co., 
McClave-Brooks Co., 
Martin Grate Co., 


New York. 
Jos., Jersey 


Chicago, Il. 
Scranton, Pa. 
Chicago, Ill. 
Bar Co., 


Salamander Grate 
York 


New 








Grates, Clinker Cutting 

Neemes Bros., Troy, N. Y. 

Grates, Shaking and Dump- 
ing 


McClave-Brooks Co., Scranton, 
Martin Grate Co., C hicago, Ill. 
Neemes Bros., Troy, Nn. 2s 


Pa. 


Grates, Stationary 

Neemes Bros., Troy, N. Y. 

Grease 

Cook’s Sons, Adam, New York. 

Keystone Lubricating Co., Philadel- 
phia, Pa. 

Heaters and Purifiers, Feed 
Water 


Alberger Condenser Co., New York. 
Baragwanath & Son, Wm., Chicago, 


Joliet, Ill. 
fater Heater and 
Appleton, Wis. 


Bates Machine Co., 
Eclipse Feed 
Purifier Co., 


Erie Mfg. & Supply Co., Erie, Pa. 
Goubert Mfg. Co., New York. 
Griscom-Spencer Co., New York 


Harrison Safety Boiler Wks., 
delphia, Pa 
Harrisburg Pipe and Pipe Bending 
o., Harrisburg, Pa. 
Hoppes Mfg. Co., Springfield, O 


Phila- 


Kewanee Boiler Co., Kewanee, Ill. 

Loew Mfg. Co., Cleveland, O. 

National Pipe Bending Co., New 
Haven, Conn. 

Patterson & Co., F. L., New York. 

—* Iron Wks. Co., Meadville, 
a. 

Stewart Heater Co., Buffalo, N. Y. 


"oe & Co., Warren, Camden, 

Wheeler Condenser and 
ing Co., New York. 

Whitlock Coil Pipe 
Conn. 

Wickes Boiler Co., Saginaw, 


Heating end 
Apparatus 


Engineer- 

Co., Hartford, 

Mich 

Ventilating 

Green Fuel Economizer Co 
teawan, N, Y. 


Ohio Blower C iO. 
Webster & Co., 
N. J. 


.» Mat- 
Cleveland, ¢ 
Warren, a 
District Steam 


American District Steam Co., Lock- 
port, N. ¥ 


Heating, 


Hoists, Electric 


Yale & Towne Mfg. Co., New York. 


Hoists, Hand 
Yale & Towne Mfg. Co., New York. 
Hose, Air and Oil 


Diamond Rubber Co., 

Garlock Packing Co., 

Mercer Rubber 
_ Square, N. J. 

Y. Belting & Packing Co., New 

"York. 

Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 


Akron, Ohio. 
Palmyra, N. Y. 
Co., Hamilton 


Quaker City Rubber Co., Philadel- 
phia, Pa. 
—— Co., Clement, Philadelphia, 


Hose, Steam and Water 


Anchor Packing Co., Philadelphia, 

Diamond Rubber Co., Akron, Ohio. 

Garlock Packing Co., Palmy ra, N 

Mercer Rubber Co., “Hamilton 
Square, N. J. 

“— Belting & Packing Co., New 
fork 

Peeriess Rubber Mfg. Co., New 
Pork. 


Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa 

— Co., Clement, Philadeiphia, 
a. 


Indicators, Ammonia 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 


Indicators, Gas Engine 
American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Indicators, Hydraulic 
American Steam Gauge and Valve 
ifg. Co., Boston, Mass. 
Indicators, Speed 


American Steam Gauge and Valve 
Mfg. Uo., Boston, Mass. 
Starrett Co., L. S., ‘Athol, Mass. 





‘Loew Mfg. 








Indicators, Steam Engine 
American Steam Gauge and Valve 
Mfg. Co., Boston, 
Crosby Steam 
Mass. 


Boston, 
Lippincott 
Supply Co., 


Robertson «& Sons, 


York. 
Trill Indicator Co., 


Injectors 
American 
Mich. 


Lunkenheimer Co., 
Ohio Injector Co., 


Penberthy 
Mich. 


tandle Mach. Co., 
& Koerting Co., 


Schutte 
phia, Pa. 


Insulation 


Johns-Manville 


ork. 


Jacks, 


Watson-Stillman Co., } 


Joints, Pipe 


Pittsburgh 
Barberton, 
Pittsburgh V 


struction Co., 
Whitlock Coil Pipe Co., 


Conn, 


Lamps, 
cent 
Fort Wayne 

Wayne, 
General 
N - 


Westinghouse Electric and Mfg. Co., 


Pittsburg, 


Locks 


Yale & Towne Mfg. Co., New York. 


Lubricants 
Carpenter Co., W 
Cook’s Sons, Adam, New York. 
Drug & i 
Chicago, Ill. 
Crucible 


Dearborn 
Dixon 


City, N. 
Key stone 


Cook’s Sons, 


Chesterton Co., A. 
ioe 


Detroit 
Mich. 
Greene, 


Powell Co., 


Machinery, 
Handling 


Jeffrey Mfg. Co., Columbus, O. 


Machinery, Conveying 
Mfg. Co., 


Jeffrey 


Machinery, Crank Pin Turn- 


ing 


Underwood & Co., 


phia, Pa. 


Machinery, Ice 


erating 


De La Vergne 


York. 
Triumph Ice 
nati, Ohio. 
Vilter Mfg. 


Randle Mach. 


Machines, Blue Printing 


Buckeye Engine Co., Salem, Ohio. 


Machines, 


Underwood & Co., 


phia, Pa. 


Machines, 


Armstrong Mfg. Co., 


Conn, 


Bignall & 


wardsville, Ill. 
Curtis 


Curtis «& 
Conn. 


Oster Mig. Co: 
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Pipe Threading 


Toledo Pipe Threading Machine Co., 


Tri: nont "ite. Co., 


Lagonda Mfg. Co., 5 
Injector 
Machines, Reseating, Valves 


Anti-friction 


Metal, Babbitt 
Hydraulic 


Phosphor- Bronze 
Philadelphia, Pa. 


Sargent Steam Meter Co., 
ye, Foundry & Con- Ill. 


Deane Steam Pump Co., 
Are and Inecandes- 


Oil Burners 


Ind. Hammel Oil Burner Co., 
Cal. 


Electric Co., 
Oil and Grease Cups 


Keystone Lubricating Co., Phitadel- 


Lunkenheimer Co., 
Philadelphia Lubricator & Mig Co., 


Williams Valve Co., 


Lubricating 
delphia, Pa. 


Lubricators 


Lunkenheimer Co., Cincinnati, O. 
Pittsburgh Gage & Supply Co., Pitts- 


Oiling Systems 


Burt Mfg. Co., Akron, O. ; 

Tweed & Co., N Pittsburgh Gage & Supply Co., Pitts- 

Lunkenheimer Co., Ci 

Ohio Lubricator Co., 

Philadelphia Lubricator & Mfg. Co., 
Philadelphia, Pa. 


Drug & Chemical Wks., 


Packing, Asbestos 
Diamond Rubber Co., Akron, 


Packing, Flange 


-—- Goetze-Gasket & Pack- 


, Randolph, New York. 
, The Philip, Cincinnati, O. 


Diamond Rubber Co., Akron, 


Co., Eureka Feces Co., 


York Mfg. Co., York, P: 


Machinery, Second Hand 


_ Tw ? & Co., _ Ne ow York. 


; ™ ae & Pac king Co., 
Milling, Portable 


H. B., Philadel- 
gamer City Rubber Co., | 


Packing, Hydraulic 
— Packing Co., 
Brandt, Randolph, New York. 


Co., Detroit Leather Spec ‘ialty Co., 
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Hill Publishing Company 


Discarded 
features 


See (dotted-line) chain. 

Frequently you or your man is 
on a scaffold or platform and wo. k- 
ing On pipe directly overhead. See 
that you are using ‘“Agrippa’’ prin- 
ciples when in this position or you 
will invite grave dangers. We dis- 
carded the ‘‘one-side-chain-fastening”’ 
years ago because it was a danger- 
ously unsafe one. Chain swung in 
the center as is the Agrippa permits 
absolutely sate locking operation and 
Agrippas give you further advantages 
in that you are able to adjust all sorts 
of fittings with small or irregular sur- 
faces and everything in pipe line. 
Fully guaranteed and free trial from 
all dealers. 


J. H. WILLIAMS & CO., 


** Pioneers in Chain Pipe Tools’’ 


Brooklyn, New York. 








catalog. 


quest today. 





x 
mi Jeffrey 
Century Rubber Belt 
and 
Pivoted Bucket 


Conveyers 


For Handling 
Coal and Ashes 
in 
Power Plants. 
Write for Catalog D. 


THE JEFFREY MFG. COMPANY, 
COLUMBUS, OHIO, U. S. A. 


CHICAGO. BOSTON ST. LOUIS. 
KNCXVILLE. CHARLESTON. 


PITTSBURGH. 
MONTREAL. 


NEW YORK. 
DENVER 





WHAT! NO INDICATOR ? 


Don’t youknow thatI can 
give you a fine up-to-daie 
outfit, new, frem $25 00 
up, and thatI wall let you 
pay a part of it acting as 
my agentin your s, are 
time ? 
J will give youa thorouch course Extra in. Area Cyl. for 
of indicator instructien woth a Ainnwenia, Gas Engine 
fine indi ator to pro tice with for and high pressure work. 
\) $5 00 per mo. Catalog ? 


A. C. LIPPINCOTT, Newark, N. J. 








CHUR I 


The everlasting Sheet Packing that has a 
tensile strength of over 3 tcns per 
square inch. Best for ‘‘im- 
possible conditions.’’ Write 
THE ANCHOR PACKING COMPANY, Philadelphia, Pa. 





neering, mechanics, 


and postpaid, our new 176-page 
Let us have your re- 


This 176-Page Book Free 


Do you want the largest and most complete 


catalog of technical books ever issued? Do 
you want a complete list of the latest books 


on steam and electrical power plant engi- 


chemistry, etc P 


Tear off, fill in and mail the coupon 
and we’ll send you, absolutely free 


this today. 


HILL 
PUBLISHING 
COMPANY, 

505 Pearl Street, 
New York City 


Send me your new 


catalog without charge, 


505 Pearl Street, New York City 


American Machinist 


Power and The Engineer 


The Engineering and Mining Journal 
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Packing, Hydraulic —Cont. 


Diamond Rubber Co., Akron, Ohio. 
Garlock Packing Co., Palmyra, N. ¥. 


Johns-Manville Co., H. W., New 
Ork. 

Johnson Co., Henry, Jersey City, 

Mabbs Hydraulic Packing Co., Chi- 
cago, Ill. 

Mercer Rubber Co., Hamilton 
Square, N. 

Quaker City Kubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 

Robertson '& Sons, Jas. L., New 


York. 
Vanda Co., New York. 


Metallic 


American Goetze-Gasket & Pack- 
ing Co., New York. 
Ane _ Packing Co., 


Packing, 


Philadelphia, 


Canfie ld Mfg. Co., Philadelphia, Pa. 
Houchin- Aiken Co., Brooklyn, N. Y 


Jolns-Manville Co., H. W., New 
York. 

Mercer Rubber Co., Hamilton 
Square, N. J. 

Power Specialty Co., New York. 


Restein Co., Clement, Phila., Pa. 


Packing, Piston Rod 


American Goetze-Gasket & Pack- 
ing Co., New York. : 
Anchor Packing Co., Philadelphia, 
De 


a. 

Canfield Mfg. Co., Philadelphia, Pa. 
Carey Co., The Philip, Cincinnati, O. 
Chesterton € o., A. W., Boston, Mass. 
Diamond Rubber Co.. Akron, Ohio. 
Eureka Packing Co., New York. 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., oo York. 


Johns-Manville Co., W., New 
York, 

National India Rubber Co., Bristol, 
Rn. 

New York Belting and Packing 
Co., New York. 


Peerless Rubber Mfg. Co., New York, 


Quaker City Rubber Co., Phila., Pa. 

Restein Co., Clement, Phila., Pa. 

Robertson & Sons, Jas. L., New 
York. 

Underwood & Co., H. B., Philadel- 
phia, Pa. 

Vanda Co., New York. 

Packing, Pneumatic 

Diamond Rubber Co., Akron, Ohio. 

Mercer Rubber = Co., Hamilton 
Square, N. J 

Restein Co., Clement, Phila., Pa. 

Packing, Pump 

National India Rubber Co., Bristol, 
mn. i 

Packing, Pump Valve 

Anchor Packing Co, Philadelphia, 
Pa. 

Packing, Rod 

Ane awe Packing Co., Philadelphia, 

Che ae rton Co., A. W., Boston, Mass. 

Pipe 

Ball & Wood Co., Elizabethport, 
N. J 

Pipe Bending 

Harrisburg Pipe & Pipe Bending 
Co., Harrisburg, Pa. 

National Pipe Bending Co., New 
Haven, Conn. 

Pittsburgh Gage & Supply Co., Pitts- 
burgh, Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn, 

Pipe Cutters 

Armstrong Mfg. Co., Bridgeport, 


Conn. 
Bignall & Keller Mfg. Co., Edwards- 
ville, Tl. 
Curtis & Curtis 
Conn. 
Loew Mfg. Co., Cleveland, O. 
Oster Mfg. Co., Cleveland, O. 
Trimont Mfg. Co., Roxbury, Mass. 
— & Co., H., Brooklyn, 


Co., Bridgeport, 


Planimeters 


American Steam Gauge & Valve 


Mfg. Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lippincott Steam Specialty and 
Supply Co., Newark, . 

Robertson & Sons, Jas* L., New 
York. 


Polish, Metal 


Chesterton Co., A. W., 

Hoffman, Geo. W., Inc 
Ind. 

Presses, Hydraulic 


Producers, Gas 


Chicago, Ill. 
Hill Publishing Co. 
International 
Schools, Scranton, Pa. 
System Co., Chicago, Ill. 


Pulleys 

Myers & Bro., F. E., Ashla 

Reeves Pulley Co., 

Pulleys, Clutch 

Williams Fdry. & Mach. 
Ohio. 

Pumps, Air 


Creek, Mich 


Blake Mfg. Co., Geo. 


Deane Steam Pump Co., 
Mass. 
Warren Steam Pump Co., 
ass. 
Wheeler Condenser & Et 
Co., New York. 


Worthington, Henry K., N 
Pumps, Boiler Feed 


Creek, Mich. 
Kewanee Boiler Co., 
Warren Steam Pump Co., 

Mass. 


Pumps, Centrifugal 

Wheeler Condenser & Er 
Co., New York. 

Pumps, Compound 


Mass 
Worthington, Henry R., N 


Pumps, Deep Well 


Creek, Mich. 
Blake Mfg. Co., Geo. F., N 
Deane Steam Pump Co., 

Mass, 

Warren Steam Pump Co., 

Mass. 
Worthington, 


Henry R., N 


Pumps, Electric 


Blake Mfg. Co., Geo. F., N 

Deane Steam Pump Co., 
Mass. 

Worthington, 


Pumps, Force-feed O 


Greene, Tweed & Co., New 
Lunkenheimer Co., 


Pumps, Hydraulic 


American Steam Pump Cc 
Creek, Mich. 

Blake Mfg. Co., 

Deane 
Mass. 

Warren Steam Pump Co., 
Mass. 

Watson-Stillman Co., New 

Worthington, Henry R., 


Pumps, Mining 


Geo. F., 
Steam Pump Co., 


Creek, 

Bk a Mite =. Geo. F., 

Deane Steam Pump Co., 
Mass. 

Worthington, Henry R., 


Pumps, Oil 
Creek, Mich. 


Deane Steam Pump Co., 
Mass. 





Boston, Mass. 


Watson-Stillman Co., New 


Broomell, Schmidt & Steacey Co., 
York, : 

De La Vergne Machine Co., New 
York. 

Minneapolis Steel & Mach’y Co., 
Minneapolis, Minn. 

Westinghouse Mach. Co., Pittsburg, 
Pa. 

Publishers 

American School of Correspondence, 


New York. 
Correspondence 


Columbus, 


Saginaw Mfg. Co., Saginaw, Mich. 


Co., Akron, 


American Steam Pump Co., 


F., N 


or Steam Pump Co., 


Kewanee, 


American Steam Pump Co., Battle 
Creek, Mich. 

Blake Mfg. Co., Geo. F., New York. 

Deane Steam Pump Co., Holyoke, 
Mass. 

Warren Steam Pump Co., Warren, 


American Steam Pump Co., 


Henry R., New York. 


Cincinnati, 


New York. 


New York. 


Ame og ze, Pump Co., 


New York. 


New York. 


American Steam Pump Co., 


Deming Co., The, Salem, O. 


lianapolis, 


York. 


nd, O. 
Ind. 


Battle 


ew York. 
Holyoke, 


Warren, 
gineering 


ew York. 


Battle 


Ill. 
Warren, 


igineering 


ew York. 


Battle 


ew York. 
Holyoke, 


Warren, 


ew York. 


ew York. 
Holyoke, 


il 
York. 
O. 


»., Battle 


Holyoke, 
Warren, 


York. 


Battle 


Holyoke, 


Battle 
Holyoke, 








Pumps, Oil —(Continued. 

Detroit Lubricator Co., Detroit. Mich. 

Du Bois Iron Wks., Du Bois, Pa 

Lunkenheimer Co., Cincinnati, Ohio. 

Penberthy Injector Co., Detroit, 
Mich 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa 


Pumps, Steam 


American Steam Pump Co., Battle 
Creek, Mich. 
Blake Mfg. Co., Geo. F., New York. 


Deane Steam Pump Co., Holyoke, 
Mass. 

De Laval Steam Turbine Co., Tren- 
ton, N. 

= Bois Iron Works, Du Bois, Pa. 

Gardner Gov. & Sep. Co., Quincy, 
Ill. 

McGowan Co., John H., Cincinnati, 
O 


Myers & Bro., F. E., Ashland, O. 

Stewart Heater Co., Buffalo, N. Y. 
W — ler Cond. & Eng. Co., New 
New York. 


ork. 
Worthington, Henry Kk., 


Pumps, Triplex 


Deming Co., The, Salem, O. 


Pumps, Turbine 
Alberger Condenser Co., New York. 


Pumps, Vacuum 


American Steam Pump Co., Battle 
Creek, Mich. 

Warren Steam Pump Co., 
Mass. 


Wheeler Condenser & Engineering 
Co., New York. 


Warren, 


Punches, Hydraulic 


Watson-Stillman Co., New York. 


Purifiers, Live Steam 
Hoppes Mfg. Co., Springfield, O. © 
Purifiers, Water 


Buckeye Boiler Skimmer Co., Toledo, 
Ohio. 


Eclipse Feed Water Heater and 
Purifier Co., Appleton, Wis. 

Harrison Safety Boiler Works, 
Philadelphia, Pa. 


Hoppes Mfg. Co., vows ld, O. 

Keystone Chemical Co., Phila., Pa. 

Whitlock Coil Pipe Co., Hartford, 
Conn, 


Pyrometers 
American Steam Gauge 


Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, Conn, 


and Valve 


Re-cooling Plants 


De La Vergne Machine Co., New 
York. 
Schutte & Koerting Co., Philadel- 


phia, Pa. 
Recording Instruments 


American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 
Bristol Co., The, Waterbury, 
Crosby Steam Gage 
Boston, Mass. 


ry, Conn. 
and Valve Co., 
Reducing Wheels 


American Steam Gauge and Valve 


Mfg. Co., Boston, Mass. 

Crosby Steam Gage «& Valve Co., 
Boston, Mass. 

Lippincott. Steam Specialty and 
Supply Co., Newark, J. 

Robertson & Sons, Jas. L., New 


York. 
Trill Indicator Co., Corry, Pa. 
Regulators, Damper 


Berry Engineering ~ 


Chester, Pa. 
Davis Regulator Co., 


. M., Chicago, 
d’Este Co., Julian, Boston, Mass. 
Kitts Mfg. Co., Oswego, N. Y. 
Lagonda Mfg. Co., Springfield, O. 
— & Sons, Jas. New 


ork. 
W oe & McDaniel Co., Phila., Pa. 


Regulators, Feed Water 


American Boiler 

Philadelphia, Pa. 
Berry Engineering Co., Chester, Pa. 
oe Mfg. Co., Pittsburg, 


dey 


Economy Co., 


% 
—— Regulator Co., G. M., Chicago, 


d’Este Co., Julian 


, Boston, Mass. 





Regulators, Feed Water 
—Continued. 

Lagonda Mfg. Co., Springfield, O. 

Liberty Mfg. Co., Pittsburg, Pa. 

Strong, Carlisle & Hammond (Co 
Cleveland, O. 

Watson & McDaniel Co., Phila., P: 


Regulators, Pressure 


American Boiler Economy (< 
Philadelphia, Pa. 

Davis Co., John, Chicago, Il. 

Davis Regulator Co., G. M., Chi 
cago, Ill. 

Dean Bros. Steam Pump Work 
Indianapolis, Ind. 


d’Este Co., Julian, Boston, Mass. 

Fisher Governor Co., Marshalltow: 
owa. 

Poses Engineering Co., Newar! 


Mason Regulator Co., Boston, Mass 
Ohio Brass Co., Mansfield, O. 


Robertson & Sons, Jas. L., New 
York. 
Strong, Carlisle & Hammond Co 


Cleveland, O. 
Watson & McDaniel Co., Phila., Pa 
Regulators, Temperature 
d’Este Co., Julian, Boston, Mass. 
Regulators, Water 
Newark, 


Foster Engineering Co., 
N. J. 


Repairs, Engine and Pump 

Underwood & Co., H. B., Philadel 
phia, Pa. 

Rubber Goods 

Diamond Rubber Co., Akron, Ohio 

Garlock Packing Co., Palmyra, N. \ 

Greene, Tweed & Co., New York. 

Mercer Rubber Co., Hamilton 
Square, 


N. 
—— "India Rubber Co., Bristol, 


R 
New York Belting & Packing Co., 


New York. 

Peerless Rubber Mfg. Co., New 
York. 

Quaker City Rubber Co., Phila., Pa. 


Restein Co., Clement, Phila., Pa. 


Schools, Correspondence 

American School of Correspondence, 
Chicago, Ili. 

International Correspondence 
Schools, Scranton, Pa. 


Separators 4 Extractors, 
Steam and O 


< “ae & Son, a m., Chicago, 
Beggs & Co., Jas., New York 
d’Este Co., Julian, Boston, Mass. 
Direct Separator Co., Syracuse, N. Y. 
Goubert Mfg. Co., New York. 
Harrison Safety Boiler Works, Phila- 
delphia, Pa. 
Hoppes Mfg. Co., 
Liberty Mfg. Co., 
Ohio Blower Co. Cleveland, O. 
Patterson & Co., F. L., New York. 
Pittsburgh Gage & Supply Co., Pitts- 


burgh, Pa. 
Robertson & Sons, Ras, 
York, 
Watson & McDaniel Co., New York. 
ba & Co., Warren, Camden, 
Wheeler Condenser & 
Co., New York. 
Whitlock Coil Pipe Co., 
Conn. : 
>. 


Williams Valve Co., 
nati, O. 


Sheathing 


Carey Co., The Philip, 
Ohio. 

Johns-Manville H. 
York 


Skylights 
Burt Mfg. Co., 


Springfield, O. 
Pittsburg, Pa. 


Jas. New 


Engineering 

Hartford, 
T, Cincin- 
Cincinnati, 


Co., W., New 


Akron, O. 
Smoke Preventers 


Climax Smoke Preventer Co., 
ton, Mass. 


Bos- 


Specialties, Power Plant 

American District Steam Co., Lock 
port, N. ¥. 

American Steam Gauge and Valve 

' Mfg. Co., Boston, Mass. 

amen & Son, Wm., Chicago, 


Berry Engineering Co., Chester, Pa 
Davis Regulator Co., G. M., Chicago, 


Ill. 
d'’Este Co., Julian, Boston, Mass. 
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PORT WAYNE ELECTRIC WORKS 
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SUCCESSFUL LIGHTING 













The question of artificial § 
lighting is most satisfactorily 














How about that pack- 


Vs 
(fh 


Sage of Cling-Surface? WW 
settled, once for all if you S Ticht tediesasewnetien 
install Fort Wayne Arc S your power, oil and fuel. ; 


Lamps to light your buildings. And not half doing = 
their work. = 

Why don't you let A 
Cling-Surface run them 
easy, relieve them of their 
Ss load of friction and give AY 
N= thema chance? = 
—— " “4° — NY 
VS Only Cling-Surfacecan = N 
Re =o do it and preserve them. 

Ne ye — 
N Y Write us. = 


Cling-Surface Co = 
1049 Niagara St Buffalo NY AA 


Londen Thomas & Bishop 119-195 Finsbary = 2— 
Pavement EC 


Ed Ed Es Ea 










No conditions are so com- 
plex but that they can be 
successfully met with 



















Fort Wayne 
Arc Lamps 





















They are made for every 
class of service. Ask for our 
Bulletin on the kind of lamp 
you reed, 
















Type ACS Alternating Current 
Series Arc Lamp, Form C 


Sales Main Office In Most 
Offices Fort Wayne, Ind. Large Cities 




















HE largest contract ever awarded for steam pipe 
and boiler coverings specified Carey’s. This 
was the result of an exhaustive test conducted by the 

per Manhattan Railway Company of New York, which 

& proved Carey’s Coverings to be more efficient and far 
cent superior in every way to any other of the numerous 

makes. No other coverings proved to be as light, 


clean and substantial. 
alr onate Carey’s Coverings are absolutely fire-proof, and be- 


ing thorough non-conductors of heat they confine the 
’ e heat to the pipes, effectually preventing its loss 
Ma hesla through radiation, thus saving in fuel an amount suf- 
£ ficient to more than offset the cost of their application. 
The most prominent steam users everywhere use 

> , Carey’s Covering. Do you want to know why? 
overings Send for Carey’s Magnesia Catalogue. It gives 


information not obtainable elsewhere. 


THE PHILIP CAREY COMPANY 


General Offices: Station R, Cincinnati, O. 
FACTORIES: LocKland, Ohio; Plymouth Meeting, Pa. 


Branches and Warerooms: 


New York: 114-118 Liberty Street. Toronto, Canada: 112 Bay Street, East. Atlanta, Ga : 34 West Alabama Street. 
8t. Louis: 908 North 2nd Street. Cleveland, Ohio : 123 Water Street. Charlotte, N. C.: East 7th and R. R. Streets. 
Baltimore, Md. : 332-334 North Street. Buffalo, N. Y.: 45 Pearl Street. New Orleans, La. . 222 Chartres Street. 
Philadelphia, Pa.: 12th and Buttonwood Sts, Pittsburg, Pa. : 333-335 Second Avenue. 
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Specialties, Power Plant 
—Oontinued. 


Fisher Governor Co., Marshalltown, 
Ia. 
Harrison Safety Works, 
Philadeiphia, Pa. 
Hoppes Mfg. Co., Springfield, O. 
Liberty Mfg. Co., Pittsburg, Pa. 
Lippincott Steam Specialty 
Seoviy Co., Newark, N. J. 
Lunkenheimer Co., Cincinnati, Ohio. 
McCrea & Co., James, Chicago, Ill. 
Ohio Brass Co., Mansfield, Ohio 
Patterson & Co., F. L., New York. 
Penberthy Injector (Co., Detroit, 
Mich. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. ‘ 
Powell Co., Wm., Cincinnati, Ohio. 
Reliance Gauge Column Co., Cleve- 

land, 0. 
Restein Co., Clement, Philadelphia, 


Boiler 


and 


a. 
Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 
Robertson & Sons, Jas. L., 
York. : 
Stephenson Mfg. Co., Albany, N. Y. 
Strong, Carlisle & Hammond Co., 
Cleveland, O. 
Watson & McDaniel Co., Phila., Pa. 
“er & Co., Warren, Camden, 
N. J. 


New 


Stocks and Dies 


Armstrong Mfg. Co., Bridgeport, 
onn. 

Bignall & Keeler Mfg. Co., Edwards- 
ville, Ill. 

Curtis & 
Conn. 

Loew Mfg. Co., Cleveland, O. 

Oster Mfg. Co., Cleveland, O. 

Toledo Pipe Threading Machine Co., 
Toledo, O. 


Curtis Co., Bridgeport, 


Stokers 


Green Engineering Co., Chicago, Il. 
McClave-Brooks Co., Scranton, Pa. 
Westinghouse Mach. Co., Pittsburg, 


Pa. 
Wilkinson Mfg. Co., 
Pa. 


Bridgeport, 


Stokers, Mechanical 


McClave-Brooks Co., Scranton, Pa. 

Westinghouse Machine Co., Pitts- 
burg, Pa. 

Wilkinson Mfg. 
Conn. 


Co., Bridgeport, 


Strainers 


Dean Bros. Steam 
Indianapolis, Ind. 
Foster Engineering 


Pump Works, 


Co., Newark, 
Liberty Mfg. Co., Pittsburg, Pa. 
Lunkenheimer Co., Cincinnati, O. 


Suaperheaters, Steam 

Babeock & Wilcox Co., New York. 
Parker Boiler Co., Phila., Pa. 
Power Specialty Co., New York. 
Providence Eng. Wks., Providence, 


Whitlock Coil Pipe Co., Hartford, 
Conn. 

Supplies, Electrical 

General Electric Co., Schenectady, 

Johns-Manville Co. H. W., 


York. 
Ohio Brass Co., Mansfield, Ohio. 


New 


Supplies, Engineers’ 
Mound Tool & Scraper 
Louis, Mo. 


Co.. St 


Supplies, Steam Heating 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Erie Mfg. & Supply Co., Erie, Pa. 

Foster Engineering Co., Newark, 
iJ 


Ohio Blower Co., Cleveland, O. 
Ohio Brass Co., Mansfield, Ohio. 


Switchboards, Light 


Power 


Fort Wayne 
Wayne, Ind. 
General Electric Co., 


and 


Electric Works, Ft. 

Schenectady, 

Northern Electrical Mfg. Co., Madi- 
son, Wis. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Switches, Electric 

General Electric Co., Schenectady, 
a. ¥ 


Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Syphons, Acid 


Pittsburgh Gage «& 
Pittsburg, Pa. 


Tanks 
Phoenix Iron 


Supply Co., 


Wks., 
Taps and Dies 


Meadville, Pa. 


Toledo Pipe Threading Mach. Co., 
Toledo, Ohio. 


Thermometers 

American Steam Gauge and Valve 
Mig. ©o., Boston, Mass. 

Bristol Co., ‘The, Waterbury, Conn. 

Pittsburgh Gage & Supply Co., 
Pittsburg, Pa. 


Tools, Scraping 


Mound Tool «& 
Louis, Mo. 


Scraper (Co., St. 


Track, Overhead 


Yale & Towne Mfg. Co., New York. 
Transformers and Convert- 
ers 


yeneral Elec. Co., Schenectady, N.Y. 
Westinghouse Electric and Mfg. Co., 
Pittsburg, Pa. 


Transmission, Power 

Jeffrey Mfg. Co., Columbus, 0. 

Minneapolis Steel & Mach'y Co., 
Minneapolis, Minn. 

Reeves Pulley Co., Columbus, Ind 

Saginaw Mfg. Co., Saginaw, Mich. 


Traps 
— Packing Co., Philadelphia, 
a 


Anderson Co., V. D., Cleveland, O. 
Davis Regulator Co., G. M., Chicago, 
Til 


d’Este Co., Julian, Boston, Mass 

Jenkins Bros., New York. 

Kitts Mfg. Co., Oswego, N. Y. 

McCrea & Co., James, Chicago, III. 

Morehead Mfg. Co., Detroit, Mich 

Ohio Blower Co., Cleveland, O. 

Platt & Co., John, New York. 

Reliance Gauge Column Co., Cleve- 
land, O. 

Schutte & Koerting Co., Phila., Pa. 

Strong, Carlisle & Hammond Co., 
Cleveland, ©. 

Watson & McDaniel Co., Phila., Pa. 

Williams Valve Co., D. T., Cinein- 
nati, ©. 


Trucks, 
Auto- 


Storage Battery 


Westinghouse Machine Pitts- 


burg, Pa. 


Ooi. 


Tube Cleaner Rods 
McCrea & Co., James, Chicago, Ll. 
Tube 


Lagonda Mfg. Co., Springfield, O. 


Cutters 


Tubing 


Johns-Manville Co., H. W., 
York. 

Peerless Rubber Mfg. Co., New York. 

Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, Pa. 


New 


Steam 
& Wood 


Turbines, 
Ball 


Co... Elizabethport, 
De Laval Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, 


a £ 
Westinghouse Machine Co., Pitts- 
burg, Pa. 


Unions 


Lunkenheimer Co., Cincinnati, Ohio. 

Pittsburgh Valve and Fittings Co., 
Barberton, O. 

Williams Valve Co., D. T., 
nati, O. 


Cincin- 


Valves 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

~—— Regulator Co., G. M., Chicago, 
ll 


Foster Engineering Co., Newark, 


Jenkins Bros., New York. 

Liberty Mfg. Co., Pittsburg, Pa. 

Lunkenheimer Co., Cincinnati, Ohio. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Valve & Fittings Co., Bar- 
berton, ©. 





Valves— Continued. 

Pittsburgh Valve, Foundry & Con- 
struction, Co. Pittsburg, Pa. 

Schutte & Koerting Co., Philadel- 
phia, Pa. 

Walch & Wyeth, Chicago, Ill. 

Watson & McDaniel Co., Philadel- 
phia, Pa. 

Valves, Ammonia 

York Mfg. Co., York, Pa. 


Valves, Automatic Cut-off 


Lagonda Manufacturing Co., Spring- 
tield, O. 

Walch & Wyeth, Chicago, II. 

Automatic Relief 

Walch & Wyeth, Chicago, III. 


Valves, 


Valves, Back Pressure 


Best. Mfg. Co., Pittsburg, Pa. _ 
Davis Regulator Co., G. M., Chicago, 


Newark, 


Foster Engineering Co., 
ND J 


Jenkins Bros., New York. 
Pittsburgh Valve, Foundry and 
Construction Co., Barberton, ©. 

Walch & Wyeth, Chicago, II. 


Blow-off 
Mfg. 


Valves, 


Homestead Valve Pitts- 
burg, Pa. 

Pittsburgh Gage & Supply Co,, Pitts- 
burgh, Pa. 


Co., 


Valves, Check 
Walch & Wyeth, Chicago, Il. 


Valves, Cylinder Relief 

Amer. Steam Gauge and Valve Mfg. 
Co., Boston, Mass. 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

= Regulator Co., G. M., Chicago, 
ll 


Lunkenheimer Co., Cincinnati, O. 


Valves, Drain 
Lunkenheimer Co., Cincinnati, O. 
Powell Co., Wm., Cincinnati, Ohio. 
Williams Valve Co., D. T., Cincin- 
nati, Ohio. 

Valves, Exhaust Relief 
Walch & Wyeth, Chicago, Il. 
Valves, Float 
Foster Engineering 


Co., Newark, 


Homestead Valve Mfg. Co., Pitts- 
burg, Pa. 
Pittsburgh Gage & 


Supply Co., 
Pittsburg, Pa. 


Free Exhaust 
Koerting Philadel- 


Valves, 
Schutte «& 
phia, Pa. 


C0:. 


Valves, Gate 

Lunkenheimer Co., Cincinnati, O. 

Ohio Brass Co., Mansfield, Ohio. 

Pitt-burgh Gage & Supply Co., Pitts- 
burgh, Pa. , 

Pittsburgh Valve and Fittings Co, 
Barberton, O. 

Powell Co., Wm., Cincinnati, Ohio. 

Walch & Wyeth, Chicago, Ill. 

Williams Valve Co., D. T., Cincin- 
nati, O. 


Valves, Hydraulic 
American Steam Gauge and 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts- 
burg, Pa. 

Powell Co., Wm., Cincinnati, Ohio. 

Watson-Stillman Co., New York. 

Williams Valve Co., D. T., Cinein- 
nati, Ohio. 


Valve 


Valves, Iron Stop 
Williams Valve Co., D. T., 
nati, Ohio. 


Cinein- 


Valves, Lever and Throttle 
Powell Co., Wm., Cincinnati, Ohio. 
Valves, Non-return 
Walch & Wyeth, Chicago, III. 
Valves, Pop Safety 
American Steam Gauge 
Mfg. Co., Boston, Mass. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, O. 
Williams Valve Co., D. T., Cinein- 
nati, O. 


& Valve 


Valves, Pump 
Garlock Packing Co., Palmyra, N. Y. 


Valves, Reducing 
— Regulator Co., G. M., Chicago 


Mason Regulator Co., Boston, Mass 

Ohio Brass Co., Mansfield, Ohio. 

Watson & McDaniel Co., Philade! 
phia, Pa. 


Valves, Regrinding 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Valve and Fittings Co 
Barberton, O. 

Powell Co., Wm., Cincinnati, Ohio 

Strong, Carlisle & Hammond Co 
Cleveland, O. 

Williams Valve Co., D. 
nati, O. 


T., Cinein 


Valves, Regulating 

Fisher Governor Co., Marshalltow: 
Iowa. 

Ohio Brass Co., Mansfield, Ohio. 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 


Valves, Relief 


Amer. Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Ashton Valve Co., Boston, Mass. 

d'Este Co., Julian, Boston, Mass 

Jenkins Bros., New York. 

Lunkenheimer Co., Cincinnati, O 

Peerless Rubber Mfg. Co., New York 

Power Specialty Co., New York. 

Quaker City Rubber Co., Philadel- 
phia, Pa. 

Wheeler Condenser & 
Co., New York. 


Engineering 


Valves, Safety 

Amer. Steam Gauge & Valve Mfg. 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 


Valves, Safety Gate 
Walch & Wyeth, Chicago, Ll. 


Valves, Stop Check 

Schutte «& 
phia, Pa. 

Williams Valve Co., D. T., 
nati, Ohio. 


Koerting Co., Philadel- 


Cinein- 


Valves, Swing Gate 

Walch & Wyeth, Chicago, II. 

Williams Valve Co., D. T., 
nati, Ohio. 

Valves, Water Relief 

American Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O 

Ventilators 

Burt Mfg. Co., Akron, O. 

Ohio Blower Co., Cleveland, Ohio 

Vises 

Armstrong 
Conn. 


Cincin- 


Mfg. Co., Bridgeport 


Water Columns and Alarms 

American Steam Gauge and Valve 
Mfg. Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, O 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 

Reliance Gauge Column Co., Cleve- 
land, O. 


Water Filtration 
ening Plants 
Eclipse Feed Water Heater 
Purifier Co., Appleton, Wis. 
Harrison Safety. Boiler Wks., Phila 

delphia, Pa. 


Whistles 

Williams Valve Co. . T,, 
nati, Ohio. 

Whistles, Chime 


American Steam Gauge & Valve Mfg 
Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, © 

Pittsburgh Gage & Supply Co., Pitts 
burg, Pa. 


Winches 
Yale & Towne Mfg. Co., New Yor 


and Soft- 


and 


Cincin- 


Wrenches 

Curtis & Curtis Co., 
Conn. 

eTrimont Mfg. Co., Roxbury, Mass 

Williams & Co., 1., Brook 


Bridgepor! 


Wrenches, Pipe 


Armstrong Mfg. Co., 
Conn. 


Bridgeport, 





Trimont Mfg. Co., Roxbury, Mass 
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TRIMO PIPE CUTTER 


(TRADE MARK) 












Combination 1 and 3 Wheel. 


NOT THE CHEAPEST, 
BUT THE BRT. 


Drop forged steel frame. 





Only a trial needed to demonstrate its superior qualities. 





and remove burrs from pipe. 





All parts interchangeable and guaranteed. 


Rolls keep cutter straight 
Send for our Catalogue No. 21. 


TRIMONT MANUFACTURING COMPANY, 


55-71 Amory Street, Roxbury, Mass. 















Red Breast PacKing 


A Standard Red Sheet PacKing— Will 


not crack or harden under any degree of heat; absolutely 
impervious to the influence of alkalies, oilsand Ammonia; 
positively won’t contract or expand; and will withstand 
the highest pressure. 





Write for Free Sample 


This Packing is better than others—far better—and, 
better still, is low priced. We will gladly send samples 
Free upon request. 

MERCER RUBBER CO., Hamilton Square, New Jersey 


Branch Offices—Philadelphia, 421 Arcade Bldg. Naw York, 250 Fulton St. Pittsburg, 8th and Liberty Sts. Denver 610 Exchange Bldg., and Chicago, 40 Dearborn St. 





“RED BREAST” 











Pennsylvania Tubing 


made from copper or galvanized steel tape, in one continuous length, 
rolled in‘o spiral form with interlocking edges enclosing an asbestos 
packing in such a way that it is protected from wear internal or external. 






Sizes from }” to12” for use with steam compressed air, ammonia, gases, 
oils and all other liquids. WRITE FOR NEW BOOKLET. 





Pennsylvania Flexible Metallic Tubing Co., 
S. H. COLLOM 1305 Arch St., Philadelphia, Pa. H. 


New York, 86 Warren St. 


A. ANSELL 


Boston, 71 High St. Detroit, 601 Stevens Bldg. Chicago, 255 LaSalle St 






































OSTER SCREW PLATES WITH ADJUSTABLE GUIDES Perfect Threads at a Single Cut 
























—_——. 


SS, 














Bottom View Showing Guides Detached 











(Detachable) Dies opened and Screw Plate lifted from 

ai work you don’t have ack off. 

— ae y lon’t have to back off 
P ae 2 Adjustment. Dies can be quickly ad- 
— ———_ : justed for a tight or loose fitting nut, or for 
any variations, by one movement of the 
Shits ‘Witintn Mins iden Atanas cam handle. Two cuts may he taken 


when the operator chooses to do so. 


Quality justifies double the price. 


The Oster Mfg. Company, 
21 Schiely St., Cleveland, Ohio. 
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| PEERLESS SPIRAL PISTON 
D PACKING 


| > en 


IS THE MOST SATISFACTORY PACKING IN-THE WORLD. 
IT WILL RUN FROM 12 TO 16 MONTHS: WITHOUT REPACKING: 
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IT WILL PACK TIGHTLY ANY ROD HOWEVER BADLY SCORED AND CORRODED. 
WILL a est HARD wae ANY DEGREE OF HEAT. 
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PATENTED MANUFACTURED EXCLUSIVELY BY 


THE PEERLESS RUBBER MANUFACTURING COMPANY 


16 WARREN ST., NEW YORK 













DETROIT, MICH. - 16-24 WOODWARD AVE. SEATTLE WASH — RAILROADWAY & OCCIDENTAL AVE. BOSTON, MASS-|10 FEDERAL ST. 
CHICAGO, ILL- 202-210 SO. WATER ST. LOUISEVILLE, KY -11!-121 W.MAIN ST. BUFFALO,379-383 WASHINGTON ST 
PITTSBURG, PA- 425-427 FIRST AVE. INDIANAPOLIS, IND -16-18 SQ.CAPITOL AVE MILWAUKEE,WIS. 96-100 SECOND ST. 
SAN FRANCISCO,CAL . 131 153 KANSAS ST. OMAHA. NEB.-12 18 FARNAM ST. SYRACUSE ,NY.- 212-214 SO.CLINTON ST. 
NEW ORLEANS, LA:COR.COMMON&:TCHOUPITOULAS STS. DENVER,COL.- 1723-1731 BLAKE ST. LOS ANGELES.CAL=1I5 SO.LOS ANGELES ST. 
ATLANTA GA.- 7-9 SOUTH BROAD ST. RICHMOND.VA,~ COR.NINTH & CAREY STS. PORTLAND, ORE=14-16 FIRST ST. 
KANSAS CITY, MO.- 1221-1223 UNION AVE. WACO,T EXAS-709-7I|- AUSTIN AVE. BALTIMORE,MD.-37 HOPKINS PLACE 
FOREIGN DEPOTS 
LONDON E.C.,ENGLAND,-58 HOLBORN VIADUCT SYDNEY, AUSTRALIA,-270 GEORGE ST. COPENHAGEN, DEN-FREDERIKSHOLMS KANAL 6. 






PARIS FRANCE- 76AVE DE LA REPUBLIQUE. JOHANNESBURG. SOUTH AFRICA>2427 MERCANTILE BLOG VANCOUVER, B.C- CARRAL& ALEXANDER STS 
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HYDRAULIC 
FORCING PRESSES 














WE have compiled in catalogue No. 70a few 

of the more common type of Hydraulic 
Forcing Presses used in shop purposes. This 
catalogue illustrates over 100 types of forcing 
Presses in tonnages from 2 ton to 1000 ton 
Everv press thoroughly guaranteed. 


Send for catalogue. 


WATSON-STILLMAN CO., 
50 CHURCH STREET, 
NEW YORK CITY 














Will You Accept This Business 
Book if We Send it 
Free? 


Sign and mail the coupon below. Send no money. ‘Take 
no risk. 

One hundred and twelve of the world’s master business 
men have written ten books— 2,193 pages—1,497 vital busi- 
ness secrets. In them is the best of all that they have been 
able to squeeze from their own costly experience about 














—Factory Systems —Purchasing Position-Getting 
—Power Costs —Credits Position-Holding 
—Power House —Collections 


-Man-Handling 


-Accounting eH 
. Man-Training 


Records 


—Fuel Economy 
—Depreciation 
—Cost-Cutting 


—Time-keeping eer ‘ ’ 
—Cost-keeping Business Generalship 


Competition Fighting 


—Advertising and hundreds and. hun- 
—Organization —Correspondence dreds of other vital busi- 
—Systematizing —Salesmanship ness subjects. 


A 9,059-word booklet has been published describing, explaining, pic- 
turing the work. Pages 2 and 3 tell about managing businesses 
great and small; pages 4 and 5 deal with credits, collections and with 
rock-bottom purchasing; pages 6 and 7 with handling and training 
men; pages 7 to 12 with salesmanship, with advertising, with the mar- 
keting of goods through salesmen, dealers and by mail; pages 12 to 15 
with the great problem of securing the highest market price for your 
services—no matter what your line; and the last page tells how you 
may get a complete ses—bound in handsome half morocco, contents in 
colors—for less than your daily smoke or shave, almost as little as your 
daily newspaper. 

Will you read the book if we send tt free? 
Send no money. Simply sign the ceupon 


—=The System Co., 151-153 Wabash Ave., Chicag 





If there are, in your books, any new ways to increase my business or my salary. I should 
like to know them. Sosendon your 16-page free descriptive booklet. I'll read it. 183-5 


Name : ee ee 
Address ____ : hia aes 
Business aoe CRETE 


Position ——— —— 















WITH 
INFORMATION 


Klectricity is flashing «a mes- 
sage to you-—the signal light 
of the incandescent — the whir 
of the motor—the click of 
the “ wireless;”’ there’s the same steady call of work to do— 
a large and satisfactory salary—a life-time position assured. 

This ever-broadening field offers its treasures to you. 
Just a few hours’ study each week and the prize is yours. 
Our new Six Volume Edition of 


CYCLOPEDIA OF 


APPLIED ELECTRICITY 


will give you just the information you will require to do 
greater things, to become a greater man mentally—an 
authority on everything electrical. 3,000 pages, 7X10 
inches, bound in half red morocco. 

All types of electrical appliances are given special atten- 
tion, every subject treated by an expert—written plainly 
and clearly. This wonderful Cyclopedia is authoritative, 
comprehensive, will give you the opportunity you desire, 
no matter if you are working at the bench or an experienced 
electrician. 

The whole work is profusely illustrated with special 
drawings,- diagrams, photographs, tables and formulas, 
supplemented with a series of practical test questions with 
solutions carefully indexed for ready reference. 


rice 918.60 Puce $36.00 
FREE 5-DAY OFFER 


Just fill in the coupon and we will send a set of these 
beautiful books absolutely FREE for 5 days’ examination. 
If you find the books satisfactory, pay $2.00 within 5 days 
and $2.00 a month until you have paid the special $18.60 
price; otherwise notify us to send for them at our expense. 
rhis is a special 30-day offer to introduce our Correspondence 
Courses from which the Cyclopedia was compiled. We will 
also include FREE for one year, the 

TECHNICAL WORLD MAGAZINE 
a live, up-to-the-minute, $1.50 monthly, crowded with 
special technical articles written in popular form and illus- 
trated with scores of interesting photographs 
a _BREIF LIST OF CONTENTS 

Theory, Calculation, Design and Construction of Generators and 
Motors; Types of Dynamos and Motors; Elevators; Direct-Current 
Motors; Electrical Measurements; Electric Lighting, including Are 
and Incandescent Lighting, Nernst Lamp, Cooper-Hewitt Lamp, 
Osmium Lamp, ete.; Electric Railways, including Third-Rail System, 
Multiple-Unit Control, Electro-Pneumatie Control; — Alternating- 
Current Motors, etc.; Single-Phase Electric Railway; Electric Weld- 
ing; Mercury Vapor Converter; Management of Dynamos and Motors, 
inciuding the Location and Remedy of Troubles, such as Sparking 
at the Commutator, Heating, etc.; Power Stations; Central Station 
Engineering; Central Station Design; Storage Batteries, including 
Charging and Discharging, Troubles and Their Remedies, Tests for 
Impurities, etc.; Power Transmission, Alternating-Current Generator, 
Synchronous Motor, Induction Motor, Transformer, Rotary Con- 
verter, Frequency Changer, ete.; Electric Wiring; Electric Telegraph ; 
Wireless Telegraphy; the Telautograph; Telephony, including Instru- 
ments, Lines, Exchanges, Common Battery Systems, Operation 
Maintenance; Automatic Telephone; Wireless Telephony; Teleera- 
phone, ete. 


AMERICAN SCHOOL OF CORRESPONDENCE 
ieee. CHICAGO, U.S.A. 


a 
FREE 5-DAY OFFER COUPON 
Fill in, clip and mail today. 
American School of Correspondence: 

Please send Cyclopedia of Applied Electricity for 5 days’ FREE examina- 
tion. Also Technical World for 1 year. I will send $2.00 within five days and 
#2 00 a month until I have paid $18.60; otherwise I will notify you to send for 
the book. Title not to pass until fully paid. 
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Cobbs High Pressure Spiral 


Piston and Valve Stem Packing 


The Rubber core is made of an oil and heat 
resisting compound, wrapped with a well frictioned 
Duck, with an outer cover of fine asbestos, 
lubricated by our secret process. 


Air, Hot or Cold Water. 


Oils or Acids have little or 
no effect on it, and joints 





can be broken numerous 


times without renewing the packing. 
Indestructible White Sheet Packing is also 
made with wire insertion. 


We manufacture a complete line of high class 
rubber goods, comprising Belting, Air, Fire, Gar- 
den, Steam, Suction, Pneumatic Tool and Water 
Hose Packings, Gaskets, Mats, Matting, Stopples, 
Special Mould Goods, Interlocking Rubber Tiling, 
Tubing, ete. 























CHICAGO, 150 Lake Bt, 

8ST LOUIS, 218-220 Chestnut St. 
PHILADELPBIA, 118-120 N, 8*h St, 
BAN FRANCISCQ, East 11th St. and 3d Ave., OAKLAND, 























SOLE MANUFACTURERS 


It is made round or square, in coil or spiral 
form especially adapted to withstand heat and 
high pressure. We guarantee ‘‘Cobbs’’ Packing 
will pack any rod perfectly tight, as it will not 
get hard under any degree of heat. 


“Cobbs’’ Packing also furnished in rings at 
short notice, made of round or square packing. 


Indestructible 
White Sheet Packing 


Is without doubt the toughest and most dur- 
able High Pressure Sheet Packing on the market. 
It will stand the highest pressure and extreme 
heat, making a tight joint when used for Steam, 


It does not dry out or become hard and brit- 
tle, but retains its tough elastic qualities, either 
in or out of service. Ammonia, Liquor, Alkali, 











BOSTON, 232 Summer St. 
INDIANAPOLIS, 229 8. Meridian St. 
BALTIMORE, 114 W. Baltimore St, 





BUFFALO, 600 Prudential Bldg. I 

PITISLURG, 913 915 Liberty Ave. 

SPOKANE, WASH., 163 8. Lincoln &t. 
LONDON, E. C., ENGLAND, 58 Holborn Viaduct, 


New York Belting & Packing Company, Ltd. | 
91 and 93 Chambers Street, New York, N. Y. 
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High In Quality 
High In Efficiency 
High In Economy 
High In Every En- 
gineer’s Esteem— 


Although ‘‘Eureka”’ costs a third less than other first class packings it 
has proved its ability to do better work and outlast them in severe service. 
For rods that are scored or out of line there is absolutely no equal to 
Eureka Gum Core. It’s made on correct principles, by expert workmen, 
and only the purest, finest materials are used. Give “Eureka” a trial. 

We make Cut Ring, High Pressure, 

Water Proof Hydraulic, in rings and coils, 
Spiral and Red Sheet Packings. 


Write jor samples and prices. 


EUREKA PACKING COMPANY 


Jas. L. Robertson, Pres't. 
Sales Department, 46 Warren St., New York 








Easy Indicator Buying 


The Robertson-Thompson Indicator and 
Victor Reducing Wheel are sold at such a moder- 
ate price and on such easy terms that any en 
gineer can afford them. Accurate records are in 

f sured and highest engine economy is obtained by 
* using this outfit. Details ? 





JAS. L. ROBERTSON & SONS 


46 WARREN ST., NEW YORK 
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The NEW and PRACTICAL 


Metallic Packing 


is very different from the complicated combinations of rings 
and springs which heretofore have been the only refuge from 
short lived fibre packings. AMBEST is composed of long 
pliable filaments of a secret non-friction metal, lubricated 
by our special high test lubricating compound. IJ?’s all 
alike, there’s only one kind of AMBEST and _ the 
largest piston rod or the smallest valve stem may be 
packed equally well from the same can. No chance for waste. 
AMBEST will not fuse under temperatures corresponding to 
1000 lbs. steam pressure, and it cannot under any circum- 
stances cut or score a rod. It is as frictionless as oil. With 
slight additions at rare intervals to compensate for wear it 
will last forever, and should it be desired to place it in 
another stuffing box it may be removed quickly and easily. 
In short, it isa s¢mple, effective and permanent packing for 
steam, water or ammonia, and vou will be interested in our 
free booklet. Write for it. 


CANFIELD Mra. Co., 
Philadelphia, Pa. 
Gentlemen:—You may send me, free of all charge, a sample of 
AMBEST Metallic Packing. 
RE er ON ee 


Se ear ee 


Firm Name............. 

Number of Engines. . . 

Total H. P 

No. of Pumps... .. 

High or Low Pressure 

Packing viow 11 8... ...5. 65.6 pra 
Canfield Manufacturing Company, 
Philadelphia, Penna. 














As Nearly 


Perfect As 
Packing 


Rings CanBe 


That’s the candid opinion of 
the best authorities regarding 
Goetze’s Elastic Copper 
Gaskets. 


Try them on some of those 
‘impossible’ joints where 
every ordinary packing has 
failed. Try them on raw and 
unmachined surfaces. We'll 
leave the test in your hands. 
Once in, Goetze’s Gaskets 
will hold—hold—HOLD. Can 
be used over and over. 


Send for a Sample. 
Write for a Booklet. 





American Goetze-Gasket & Packing Co. 
525 East 149th Street, New York, N. Y. 











BLACK SQUADRON 


THE FOUR WEDGE PACKING 
IT WORKS 
LIKE THE UNIVERSAL CHUCK 


It’s only natural that the 4 Wedge Packing should adapt 
itself more thoroughly to the irregularities of a piston rod, 
than the old-fashioned solid or two wedge designs. Like the 
Universal Chuck it responds perfectly to pressure from the 
gland nuts. No wrench is needed, you can tighten Black 
Squadron Packing more than enough with the fingers. The 
materials are as superior as the design and workmanship, 
that’s why it lasts, and never, under any circumstances, cuts 
arod. Every particle impregnated with our special lubricat- 
ing compound. Keeps rods in perfect condition. Illustrated 
booklet free on request, also copy of ‘“The Engineer,” a hand- 
book of valuable power house and engine room data. Don’t 
wait—write now. 


CANCOS MANUFACTURING CO., 


PHILADELPHIA, PA. 


10 Oliver St., Boston, Mass. 525 Third Avenue, Pittsburg. Pa. 
: 805 Plowman Street, Baltimore, Md. F ae 
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Tse ENGINEERS WHO HAVE USED 


r. ~ we 
ot Boy. a 


ge 6INDIAN RED 
¥ || SHEET PACKING 


Will tell you it has the 


STAYING AND RESISTING QUALITIES 


It is efficient in every respect 
which, in the end, means economy. 


A 14 x 28 hanger, like cut herewith, but in colors, 
free to any engineer upon request. 


The DIAMOND RUBBER CO., ‘oiio. 


Complete Diamond Stocks Carried By 


The Diamond Rubber Co. of N. Y., : The Diamond Rubber Co. of N. Y., 
1876 Broadway, N. Y. 304 N. Broad St., Philadelphia, Pa. 
The Diamond Rubber Co., The Diamond Rubber Co., 
1523 Michigan Ave., Chicago, II. 3963 Olive St., St. Louis, Mo. 
The Diamond Rubber Co , rhe Gustin-Bacon Manufacturing Co., 
Mission and 2nd Sts., San Francisco, Cal. Kansas City, Mo, 
Buffalo Mill Supply Co., Pittsburgh Rubber & Leather Co., 
Buffalo, N. Y. Pittsburgh, Pa, 
Southern Hardware & Supply Co., Alabama Machinery & Supply Co., 
Mobile, Ala. Montgomery, Ala. 
Consumers Rubber Co., M, I, Wilcox Co,, 
Cleveland, Ohio. Toledo, Ohio, 




















Belmont Expansion No. 1.—For am- 


b monia and for steam up to 125 lbs. pressure. 

7 The two'wedges are independently movable 

. within the casing. By pulling one forward 

‘ an inch or two, and pushing the other back 

= ‘ an equal distance, the break, when the 

66T B ring is closed, is divided into three parts 

he ws occurring at different points around the 

circumference. This feature enables one 

ring to hold steam or ammonia as well as 

three rings of any other packing, and makes 

it invaluable for shallow stuffing boxes. 
Write for booklet A. 

Belmont High Pressure No. 60.—The 
only safe packing for high pressure, high 
speed and superheated steam. Made with 
asbestos wedges, special rubber compound 
back and casing, and lubricated by high 
test compound in connection with best 
Ceylon graphite. Nothing to char or 
become brittle. Highest steam pressure 
and superheat easily resisted, Outlasts 
others, keeps rods in perfect trim. The 
only modern high pressure packing on the 
market. Write for booklet B or booklet H 
(special booklet on locomotive packings). 

Belmont Hydraulic No. 8.—A Modern 
Hydraulic Packing for pump rods and 
plungers—not for steam. See the stitching! 
This packing is stitched through and through 
crosswise; cannot twist, swell or pinch. 
Braided flax core, casing of finest cotton 
duck and rubber. Especially valuable for 
alkaline or sulphuric acid mine water. 
Write for booklet C. 

A full line of other packings for every 
known purpose. Large general catalogue 
free on request. Sample ring of any packing 
free. Fill in coupon stating kind wanted. 

Salesmen Wanted.—To call at power 
plants, pumping stations and engine rooms 
and sell BELMONT PACKINGS and Spec- 
ialities. Particularly attractive proposi- 
tior for manufacturers, agents and engineers 
. in territory not already covered, 

BELMONT - 


eT Ht Clement Restein Co., Phila., Pa. 
BELMONT EXPANSION HIGH PRESSURE BELMONT HYDRAULIC Gentlemen: —tlead me : sample ring of 
NOS. wo. 50. NO. 8. 


Nain 
Address 


CLEMENT RESTEIN CO. ae aE eee eee 


High or low pressure 


133 NORTH SECOND ST., PHILADELPHIA, PA. Packing now in use. . 





POWER AND THE ENGINEER. October 13, 1908. 











Material, Workmanship And Machinery 
Perfected In Long Experience 
And At Great Expense 





These features are responsible for the perfection of 
Johnson Packings. 


We make a greater variety of packings than any 
other manufacturer and each is the best of its kind. 


Catalog on request. 


The Henry Johnson Company, 


Jersey City, New Jersey. 

















"A STEAM PACKING THAT IS A STEAM PACKING 


TRADE MARK. REG, IN U.S. PAT. OFF. 





All Goods Stumped with the VANDA TRADE-MARK wil! fulflli the claims we make for them. 


VANDA SHEET PACKING 


THIS PACKING 1S THE PIONEER OF ALL COMPOSITION PACKINGS, 
AND t{MITATORS ARE APPEARING IN GREAT NUMBERS. WE THERE- 
FORE, WOULD ESPECIALLY CALL YOUR ATTENTION TO OUR 


-TRADE- -MARK DEVICE STAMPED ON EVERY SHEET 


GOODS MADE tN SHEETS ONLY OF 4! x 4)3' AND 4);'x 9! IN ALL THICKNESSES 





THe Vanna Company, 96 Sprina Street, N. Y. 
— W. JOHNS-MANVILLE CO., co-vistrisuTORS 
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Useful For More Purposes 


And More Useful For Each Purpose Than 
Any Other Packings 


Write for 
full particulars 


RANDOLPH BRANDT, 
72 CORTLANDT ST.. NEW YORK. 








N. 1. R. RED SHEET 


NATIONAL INDIA RUBBER COMPANY 
FACTORY, BRISTOL, R. L 


BRANCHES: 42 Broadway, New York. 84 Lake St , Chicago. 
* 140 Essex St., Bos: on. 27 Hopkins Pl., Baltiimore. 
379 Washington St., Buffalo. 








11 Years A Practical Success 


Liw Packings are not new and untried; 
they h»ve made their reputation w rid 
wide by eleven years of satisfactory 
service. WRITE. 


HOUCHIN-AIKEN COMPANY, 


The Other 


Fellow Steps 


Over Your Head 


Yes, it does jar you to have some other fellow 


step over your hea 


and take poscession of the job 


you've had your eyes on for some time—to say 


nothing of money that goes with it. 


But why does this happen? 
A little thinking brings you face to face with the 


undeniable fact that training is responsible for it— 
that while you were waiting for opportunity, trust- 
ing to luck for promotion, the other chap was 
making his opportunities by preparing himself for 
positions ahead. 

To advance you must have the practical training 
that makes you an expert. No man can expect 
to get a higher position if he has not the ability 
to competently hold that position. 


I.C. S. Trained Men Win 


The I. C. S. brings a six-million-dollar equipment 
and an experience of nearly 17 years in the sole 
business of salary-raising training to the personal 
advancement of every one of its students. It 
assists these men in their own homes, in their spare 
time, and at a cost arranged to suit their own 
individual circumstances. It overcomes all obstacles 
of lack of time, money, or education, and secures 
for poorly paid wage earners such advancement as 
they never even hoped for before. What the 
I. C. S. has done for thousands of other men it can 
do for YOU. 

Without any cost to you the I. C. S. will tell 
how you can get in line for promotion. Simply 
mark the coupon below and mail it. Initiative 
wins—mark and mail this coupon NOW. 


SOLE MANUFACTURERS, 


113.121 53rd ST., BROOKLYN, N. Y. 











Our Patented 


Mineral Wool Pipe Cov ering and 
) Copper Gaskets ssc 


i and Make Absolutely Tight 
\\ Joints. Best and Cheapest. 
\ Samples Free. 


United States Mineral Wool Co. 
140 Cedar Street, New York 








MABBS | RAWHIDE PACKING 


The Pack’ng for Water Works, 
Stern Pipes of Pronellors; Deep 
M‘ne Pumps, Air Dril:s, Ice Ma- 
ch'nes and all machinery using 
cold water * 


Mabbs Hydraulic Packing Co., 
Box 829. CHICAGO. 








SStSSSsSSSSSSSSsSsSsesSsseseseseseseseseseseseseseoseososeoseoeo ee 
International Correspondence Schools 
Box 979, Scranton, Pa. 


Please explain, without further obligation on my part, how I can qualify for a 
higher salary and advancement tothe position before which I have marked X, 


‘*SAFETY”’ 
PLASTIC 








METALLIC PACKING 


For Steam, Water, Air, Gas, Hydraulic 
Machines, Valves, Etc. 


Guaranteed to stand Steam Temperature 
up to 550° F. and Hydraulic Pressure to 
5000 Ibs. per square inch. 


Highest Award \\ orld’s Fair, St. Louis. 


Send for FREE SAMPLE and particulars. 


STEEL MILL PACKING CO., Detroit, Mich., U.S.A. 
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Electrical Engineer 
Flec.-Light. Supt. 
Elec.-Rail’y Supt. 
Electrician 
Telephone Eng. 
Civil Engineer 
Bridge Engineer 
Mechanical Eng. 
Stationary Eng. 
Gas Engineer 
Ref-igeration Eng. 





Traction Eng. 





Machine Designer 
Mechan’! Drafts’n 
Foreman Machinist 
Foreman Toolmaker 
Foreman Molder 
Foreman Blacksmith 
Marine Engineer 
Hydraulic Engineer 
Municipal % 

R. R. Const. Eng. 
Surveyor 

Mining Engineer 





Sanitary Engineer 
Architect 
Architect’l] Drafts’n 
Ad Writer 

Window Dresser 
Chemist 
Sheet-Metal Draft. 
Ornament. Designer 
Textile Designer 
Bookkeeping 
Stenographer 

Civ. Service Exams, 








Name 
Street and No 


City 


State 
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are once used the use increases, as the constantly 
enlarging demand for them proves. There are 
other valves—and many of them are good, but 
experienced engineers select the best—they order 
JENKINS BROS., which cost. no more than 
those claimed “just as good.’ Owners of steam 


plants can save expense, and engineers trouble 


and vexation by using JENKINS BROS. 


VALVES—the best. 


71 John Street. 
133 No. 7th Street, Philadelphia. 


| 35 High Street, Boston. 


JENKINS BROS.. 
















ROUND the globe, 


in every country 

sufficiently civil- 
ized to have achieved the 
valve using stage, JEN- 
KINS BROS. VALVES 
are known and used. An 
article to travel so far 


afield must be superlative- 


ly good. JENKINS 
BROS. VALVES travel 


the world Over on merit 


alone: and whenever they 







New York, N. Y. 
226-228 Lake St., Chicago. 
95 Queen Victoria St., London. 
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(wits Book Should Be i 
Guide. 


A a user of steam special- 


ties you ought to be 
acquainted with the Williams 
Line. Such an accquaintance 
will mean dollars in your 
pocket and the elimination of 
a lot of work and worry. 


The Williams Blue 
Book 


is worth having. It con- 

tains nearly 200 pages with 

- 500 handsome _ illustrations 

showing the entire line of 

Williams Steam Specialties, 

and is replete with valuable 

tables, data and useful en- 

gine room recipes. Just off 

of press. New, fresh and interesting. We want you to 

have a copy. A postal with your full address brings it in 
the next mail. 


Dow’t delay, write today. 


THE D. T. WILLIAMS VALVE CO. 


on Broadway, = CINCINNATI, OHIO 











wr, 








COLLIN 


STEAM 
PRESSURE 
REGULATING 


VALVE 


THE CONTROLLING VALVE IS 


OUT OF THE PATH 
OF INITIAL STEAM 


This feature protects the controlling valve 
from scale and dirt and is only one of the many 
advantages possessed only by the Collin Valve. 


Made in bronze from } to 24 inches and iron body, 
bronze lined, from 3 to 8 inches. 


CATALOG P-B MAILED ON REQUEST 


THE OHIO BRASS COMPANY, 
Mansfield, Ohio, U. S. A 


New York, 32 Cortlandt St., St. Louis, 10 No, Fourth St, 
Chicago, 277 Dearborn St. San Francisco, 138 Front St, 








Manufacturers of the 


EDWARD VALVE 


For High Pressures, 
Superheated Steam and Water. 





THE LAMMERT & MANN 


Oil Dash Pots for Corliss Engines, 
Gas and Gasoline Engines. 


LAMMERT & MANN, 


ENGINEERS and MACHINISTS, 
157 S, Jefferson St. CHICAGO, ILL. 











CAN YOU TURN A KEY ? 


If so, then you can operate a Mason Reduc- 
ing Valve. Turn it to any desired pressure 
and slip the key on your key-chain. The 
“Mason” will be tamper-proof. Write ! 


The Mason Regulator Co., Boston, Mass. 








“The BARNES” AR 
LATHES 4 


9 In. to 13 in. Swing. 


No. 445 Lathe, 9in. x25in., List $ 75. 00 
No.5 Lathe, ll in. x 34in., List 10000 


Our 13 in. lathes made 5 to 10 feet long. Send for lathe catalog. 














W. F. & JOHN BARNES CO., 990 Ruby Street, Rockford, tIl. 


Is It Policy to Sacrifice The Har- 
mony Of Your Entire Plant Through 
Careless Installation of Valves ? 


With wide-awake, progressive 
business men, positively no! 

With such men no _ pipage 
equipment but the best will pass 
—absolutely none but the best 
at the start! 

A plant equipped right at the 
start will remain right ! A plant 
equipped right at the start will 
create safety and satisfaction to 
all concerned ! 

Every valve and every prece of 
pipage equipment made by us is 
not only right at the start, but IT’S 
RIGHT FOR ALL TIMI! 
Tuyeres, Tuyere Cocks, Regulators, 
Traps, Etc., Etc. Send for Cata- 
logue. 


PITTSBURGH VALVE, FOUNDRY 
AND CONSTRUCTION COMPANY 


PITTSBURGH NEW YORK BOSTON 
CLEVELAND BIRMINGHAM, ALA. 
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Pittsburgh 


Iron Body 
Gate 
Valves 


These valves are guaranteed to work under all pressures with less wear on the faces of the seats 
and dises than any other valve manufactured. 

Those who desire a double gate will find their ideal in the “Pittsburgh.’’ An adjustable wedge, 
guided by ribs cast in the body, prevents the disc from scraping its faces. Thousands are in use for 
steam, Oil, gas, water, gasoline and alcohol, and we have never had a single complaint. 





! 





















WE MANUFACTURE ALL KINDS OF VALVES AND FITTINGS. WRITE. 


Pittsburgh Valve and Fittings Co. 


General Offices and Works, . = BARBERTON, OHIO. 














































DAVIS 
PRESSURE 
REGULATORS 
SAVE 
STEAM 











Do It Automatically 


If you are using live steam for heating, drying, cooking or some other 
purpose at a pressure lower than that carried on the boiler, let the Davis 
Pressure Regulator make the reduction for you automatically. 

This valve can be adjusted to deliver steam at just the pressure needed 
and it will maintain that pressure without fluctuations no matter how 
much the initial boiler pressure may vary. 

Reducing steam by throttling through a cracked globe or gate valve 
PRESSURE is about as satisfactory as using saw dust for fuel. You may be able to 

on get along after a fashion, but why not do it right—automatically. 

If you are running your engine non-condensing a Davis Automatic Back Pressure Valve will 
enable you to make use of the exhaust steam instead of letting it go to waste. 

Contrast this valve with its semi balanced disc, small weight and noiseless operation without 
any possibility of injury to the seats, with the old style single seated valve which pounds like a 
trip hammer and keeps you poor buying seats for it. Is there any comparison—would you 
choose the single seat ? 



































Send for a complete catalog of Davis Valve Specialties. It is of in- 
terest to both owner and operator. 


G. M. Davis Regulator Company, 


142 Milwaukee Ave., CHICAGO. 
BRANOHES—NEW YORK—123 Liberty St. BOSTON —104 High St. ST. LOUIS, 735 8. 4th 8°. 
SAN FRANCISCO—216 California St F HILADPLPHIA—656 N. 2nd St. 


PITTSBURGH—1206 Park Building. 


BACK PRESSURE VALVE 
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around and around until it is nearly up to 

the shoulder of thread on the pipe. You 
say to yourself, ‘‘it will go one more time’’— 
and keep on turning. It goes part way then 
stops. You apply the wrench to bring the 
valve up where you want it. At the same time 

you have twisted the seat, and the 

new valve leaks badly. 


q When putting in a new valve, you turn it 


You’ ve done this trick yourself, time and again. 


A few turns of the cutter with a 


Dexter 


into most any shop where several 
makes of pipe machines are in- 
stalled, and if any are in use, 
they are B.& K. The workman 
prefers torun the B. & K. machines 


Valve Machine 


will make these seats 
absolutely true and tight. 





Catalog ‘‘P’’ illustrates these machines. 


because they are easy to operate 
and always make good threads. 





The Leavitt Machine Co., 


Orange, Mass., U. S. A. é 


PERMANENTLY LEAKLESS JOINTS 


Are Made By 


‘*“BALLWOOD” 
Welded Flanges 


‘ee Vy N . They are made of the same grade metal as the 

oo SS \ Vf AJ N PLAINS | pipe and are welded in such a way that they 
HAHHT eae eee snes become integral parts of the pipe, expanding 
and contracting with it. Circular 104 ? 


The BALL @ WOOD CO. 


ELIZABETHPORT, N. J. 
New York Sales Office, Cortlandt Building, 30 Church Street 
BUILDERS OF BALLWOOD ENGINES 














Bignall @ Keeler Mfg. Company 
Edwardsville, Ill. 
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A visit to any steam plant employing Foster 
Valve Specialties; a little observation on 
your part of the various good points about them 
will readily convince you of their true worth. 
We show here a Foster relief or free exhaust 
valve. This valve gives instant relief to the ex- 
haust in case of the failure of the 
condenser or loss of vacuum. 
It is sensitive, noiseless and has 
no parts liable to be clogged or 
corroded. 








Cannot Jar Open 


Booklet? 


Homestead Valve Mfg. Co. 


Pittsburg, Pa. 


Saunas ad and it ytne ct thom you ont it. 


Brass Founders. 








Write for catalog 
FOSTER ENGINEERING COMPANY, STOCKS AND DIES 
PIPE CUTTERS, 


NEWARK, N. J. a ’ VISES. 


Room 423, No. 40 Dearborn St., Chicago, Ill. 
403 Harrison Bldg., Philadelphia, Pa. 


Manufactured by 


Stock carried at 
Adkins, Young & Allen Co., 50 and 52 8. Canal St., Chicago, Il}, 








BRIDGEPORT, CONN. 
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Reliance f 


The 
Column is the 
only absolutely 
dependable de 
vice for prevent 
ing explosion 
due to unsteady 


water level. 















4 PAT’p. OcT. 7.84. AP'L.20.'86. MAY 3.87. APL. 21.'91. 


ASK FOR CATALOG 


The 


Reliance Gauge 


Column Co. 
75 E. Prospect St. 


Cleveland, Ohio 


RELIANCE SAFETY WATER COLUMN += 
























Don’t Get 
Into Hot 
Water 


if the gauge glass breaks. 


Scalding water and hiss- 
ing steam never did any 
body any good but tke 
doctor. 











If you use the “P. B. H.” . 
Quick Closing Water Gauge, 
you can stand out of harm's 
way when the glass breaks 
and shut off the escaping 
steam and water by simply 
pulling a chain. 


We'll insure you for 30 
days by sending you a “P. 
B. H.” 


for a frec trial. 


Circular? 


THE PAUL B. HUYETTE CO., Inc. 


2025 Betz Building, PHILADELPHIA 
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THIS 


Take your choice. 
stop the worst leaky joint and render it absoitely and permanently 


OR THIS 


If you have the Simpiex Pipe Clamp you can 


tight. This we guarantee. 30 days’ free trial. Write. 


THE SIMPLEX ENGINEERING CO. 
316 Preston Street 


Philadelphia, Pa. 


“KEWANEE UNIONS” 


“M. & F.” PATTERN 
Tested under Self-seating 
water by com- ground ball 


pressed air. joint. 
No gaskets re- No marred 
quired. unions, trying 


to disconnect. 
Iron-to-brass 


contact. K as Vv connec- 
; tions. 
corrode. 


NATIONAL TUBE CO., 


DISTRICT SALES OFFICES 
New York Pitt+burg 
Philadelphia Portland 


Never 





Fewer joints. 
Pittsburg, Pa. 


Denver 
New Orleans 


Atlanta 


st. Louis 
Chicago 


San Franc!sco 


Sait Lake City 
Seattle 



























































THE EMERGENCY PIPE 
CLAMP, for repairing splits 
and rust holes. Made of mal- 
leable iron from % in. to12 
inches. 





THE CLIMAX STKAM JOINT CLAMP 
for repairing leaks at joints where pipes 
are screwed into fittings. Made of brass 
for all sizes of pipe. 






PIPE REPAIRS FOR ANY CONDITION 


Send for Catalog of 
STEAM SPECIALTIES 
JAMES McCREA & CO., 
MANUFACTURERS, 
61 West Washington Street, Chicago. 














What’s Doing in Your 


Boiler ? 


It you don’t know you are taking risks and 

wasting money. The Ashton Gage is the peep 

hole through which you can see what’s doing. 
IV rite for catalog. 


THE ASHTON VALVE COMPANY, neition, U.S.A. 


NEW YORK St. John’s House, London, Eng. CHICAGO 














Automatic Valves Instantly Close 
When A Glass Breaks 


This feature of the Stulp Water Gauge is worth many t'mes its 
cost. Why take a chance of being scalded? Special Price, $10. 
Buy the gauge that is approved by U.S. Government. 

The Automatic Safety Water Gauge Co., 

Fred J. Stulp, Prop. Muskegon, Mich. 
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of live or exhaust 
steam, water, air 
or other gases. 
This meter writes 
permanent reports 
which can be filed 
for future refer- 
ence. 


DETAILS? ae 
Indicating 


G.C. ST. JOHN eau ond 
Recording 
140 Cedar Street 


Steam 
NEW YORK Meter 
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i a You Can Save $50 


have a better indicator than the most 
expensive, one that will last longer 
and give less trouble. 

If you try a Trill at our expense you 
will prove our claims before you spend 
a cent. 


Trill Indicator Co., Eagle Street, Corry, Pa. 











PRWOADS © 
LEATHER 





e 
PHILADELPHIA 

12 N. THIRD ST. BOSTON 
HAMBLET & HAYES CO. EASTERN AGEN 


sas CASPASE We 











different and distinct preparations. No one kind of 
Dressing is good for all Belts—you know that., 
STEPHENSON Dressing not only prevents shpping 
and gives full speed from slack belts, but the after 
effects are pleasant—it KEEPS those belts in good 
condition and greatly prolongs their life. 
This means a saving in BELTING, which is an im- 
portant item when figuring the year’s expenses. 
RED Label Brand for Leather belts; 
GREEN Label for Rubber and Canvas. 
Your protection against substituticnis The Men 
with the Cog- Wheel Face on each Pound Stick. 





Of Dealers everywhere, or 


STEPHENSON MFG. CO. 
ALBANY, N. Y 


O 
THE AFTER’ EFFECTS 
ARE PLEASANT 
Don’t waste good belts and lose valuable power. 
STEPHENSON Bar Belt Dressings contain no Rosin 
nor any other ingredients injurious to Belting. Our 
RED Label and GREEN Label Brands are twoentirely 








Stitched Canvas Belting, wouldn’t it be good policy for you as a practical man to investigate the merits 
of our product? Send for Book ‘‘C.”’ 


SAWYER BELTING COMPANY, 


CLEVELAND, OHIO. 


Belting Logic—If best Leather Belting costs per sq. ft. $1.00, best Rubber Belting 60c., and best 
Stitched Canvas Belting 40c., and with Leather showing 25% and Rubber 50% of the strength of Best 








Is made continuous without laps, plies 
or cement. Guarantees an equal dis- 
tribution of strength and an uninter- 
rupted line of power transmission. | * 


Write for circular No. 2. 
ROBINS NEW CONVEYOR COMPANY 


New York, 
38 Wall Street 


Laminated 
Leather 
Belting 


Factory, Chicago, 
168 Duane Street Old Colony Bidg. 


SAGINAW MANUFACTURING CO., 
cag 


GILBERT WOOD SPLIT PULLEYS. 


New York Branch, 88 Warren Street. 
Chicago Branch, 32 South Canal Street. 
Sales Agenc ies in all principal cities. 
Cable Address, “Engrave” A.B.©. and Lieber’s Oode. 














One Man 


and this machine can cut 
and thread pipe from }” 
to 2” R. and L,., in the 
least space and time. 


Have the Circular? 


The 
Curtis & 
— Curtis Co. 
85 Garden St., 


Bridge port, 
Conn. 














ONE 
MAN 
POWER 


is all that this machine re- 
quires to thread pipe from 


4}” to 8” inclusive. “TOLEDO NO. 3” 


The “Toledo” weighs but 155 lbs. and can be carried 


to the work, thus saving a great deal of time and labor. 
Write. 


THE TOLEDO PIPE THREADING MACHINE CO. 


TOLEDO, OHIO, 
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POWER 
BELTING 
BEARINGS 


It will pay to use SHULTZ SABLE BELTS. They transmit from 
one-fourth to one-third more power, cost nothing for wasted power, 
time or repairs. We can show you SABLE belts that have worked 
steadily day in and day out for more than a quarter of a centuly, 
and are still good. 

Send for a SABLE belt for 60 days’ free trial and if it doesn’t 
“make good’”’ send it back at our expense. Write for our Belt Book, 


SHULTZ BELTING CoO., 


ST. LOUIS, MO. 


NEW YORK BOSTON PHILADELPHIA 


STARTS GRADUALLY 


without shock or jar. 
The Akron Friction 
Clutch is guaranteed t 
transmit its full rated 
power. If at any time th 
load exceeds H. P. o 
clutch, it will slzp. 
safest clutch made. Work- 
ing parts run in oil. 
CIRCULAR ? 


The Williams Foundry 
@ Machine Co., 
AKRON, OHIO. 
Successors to the Akron Clutch Co. 

















You Save a Big Sum By 
SKimming the Scum 


witha BUCKEYE BOILER SKIMMER. Boiler com- 
pounds and mechanical cleaners are a continual expense, 
but after you once place a “BUCKEYE” in your boiler, 
there’s no need to spend another penny. It does its 
work mechanically and keeps your boiler free from scale 
by trapping the scale-forming impurities before they can 
do harm. 30 days’ free trial WRITE ! 


Buckeye Boiler SKimmer Co., 
SOUTH END, TOLEDO, OHIO. 
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DON’T BE 
SAND-BAGGED 





ON’T let some slick tongued fellow 
make you pay for ruining your 
own belts. You know that resin does 
your belts no good; you know that 
tallow and lard are not worth much for 
belt dressings; don’t buy them then 
just because they are put up in an at- 
tractive package and labelled ‘‘Belt 
Dressing.’’ 


Get acquainted with OXoilOX, pure 
Neatsfoot Oil refined and improved so 
that it preserves and strengthens belts. 


OXoilOX doesn’t make belts sticky. 
It isn’t a dope—it’s a belt food, that 
keeps belts soft and tough and clean. 
Belts treated with OXoilOX cling to 
pulleys soclosely that air is absolutely 
excluded, and the vacuum thus formed 
prevents slipping, and enables belts to 
run slack at full load. 














F. S. WALTON CO., Philadelphia, Pa. 


Gentlemen: Kindly send us, free of charge, a sample can of 
OXoilOX the Perfect Belt Dressing. 





Our booklet tells how OXoilOX | 
was discovered—you’ll be in- 
terested; mailed free on request. | 


Name.... ; i Address. . 


.Average Size. 


F. S. WALTON CO., Phitadeiphia, Pa. 


Pressers and Refiners of all grades of Neatsfoot oil. 


Name of Firm Number of Belts..,.. 
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Isn’t This Proof That Magic 


Boiler Compound 
Will Not Injure Boilers, Pack- 


ings, Lubricants, Valves, Etc.? 


Photograph shows samples of asbestos, 
rubber, cotton, flax, cylinder oil, boiler 
scale and boiler steel which have been in 
MAGIC BOILER COMPOUND for more than 
a year, without showing the slightest signs 

ot deterioration. This is proof positive that MAGIC contains nothing injurious 
to the packing, lubricants, valves, etc., in a boiler. A careful analysis will 
prove further that MAGIC contains nothing that can affect the parts of a 
boiler or the product of a plant, as shown by copy of letter below. 


But we do not ask you to take anybody’s word for this. We will gladly send 
you enough MAGIC BOILER COMPOUND for a sixty days’ trial, with the dis- 
tinct understanding that it will cost you nothing if you do not find it exactly 
as claimed after a thorough examination and trial in your plant. 


We also warrant MAGIC to remove all scale already formed in any 
boiler in any locality and to prevent more forming; to remove oil and grease; 
to stop minor leaks in a boiler; to stop pitting and galvanic action; and not 
to evaporate from the boiler or cause it to foam. 


Do you know of any other boiler compound that is sold with such a strong 
warranty ? When a manufacturer is willing to send out his product with the 
privilege of trying it without cost, provided it does not do all claimed, he 
must have more than ordinary confidence in his product. We have more 
than ordinary confidence in Magic, because we know that it can always be 
depended on to do as above claimed. 


Why not at least give it a trial? You are 


taking no chances under our warranty. ZYMOTECHNIC INSTITUTE 


SCHOOL OF BREWING 


Write Nearest Branch for Free Trial 


Chicago, June 13, 1905, 
Offer and Booklet. Messrs. John Callahan & Co., 


Seattle, Wash. 
Gentlemen: - 

In compliance with your re- 
quest, we have made an examination of the 
sample of BOILER COMPOUND sent us re- 
cently, and find that the said Compound 
contains nothing injurious to iron and 

= can be used with safety in any boilers 
A 5 ad connected with breweries, ice plants, 
etc., and without injury in any way to 
Manufacturers of Asbestos and Magnesia Products, Asbestos Roofings, y y 


6uch articles as they manufacture. 
Packings, Electrical Supplies, Etc. Respectfully submitted, 
New York St. Louis Baltimore los Angeles ZYMOTECHNIC INSTITUTE, 
Milwaukee littsburg New Orleans Seattle J. E. Siebel, Ph. D., Director, 
Chicago Cleveland Kansas City Dallas 
Boston Buffalo Minneapolis Toronto 
Philadelphia Detroit San Francisco — | ondow 
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SUBSTITUTE 














THERE !S ONLY ONE 









- tl trad k THE ONLY 
as this trade mark on 
Look and ask for it. GENUINE 




































Send for FREE sample cup and can of “Albany 
Grease,” giving size of tap for cup, depth of oil 
hole from top of cap to journal, where to be used 


Nothing Nive 
Worse The only caine — GRE 
I Can 

Imagine om and firm’s name, 








oD’ MADE ONLY BY 


ADAM COOK'S SONS, 


313 WEST ST., NEW YORK. 
















GRAPHITIZE YOUR OIL 


with Graphlio—The Crystalline Graphite. By so doing, you 
double the efficiency of the oil and save at least 45% in the 
amount of oil used. Write for Circulars. 


WALTER D. CARPENTER & CO., 
39 CORTLANDT ST., NEW YORK. 











Pure Water---No Scale 


If you use Pyramid Boiler Compound. It takes all scale- 
forming impurities out of the water and insures full boiler 
capacity. Write us. 


Binghamton Boiler Compound Co., 
BINGHAMTON, NEW YORK. 


Los Angeles, Cal ; Seattle, Wash. ; Portland, Oregon; Cincinnati, Ohio; Cleveland, Ohio; Provi- 
Gence, R. I. Syracuse, N. ¥.; Scranton, Pa. ; Louisville, Ky.; St. Louis, Mo.; Birmingham, Ala. 











THE HAWK-EYE BOILER COMPOUND 
matey, NEVER FAILED. 


See our Advertisement in First Issue 
Every Month. 


HAWK-EYE COMPOUND CO., 


303-304-305 Merrick Block, CHICAGO, ILL. 















eeu 380 TTHE PHOSPHOR BHONEE SMELTING C0. Lined 


2200 WASHINGTON AVENUE, PHILADELPHIA, PA 
3 ELEPHANT BRAND © “Apdo. Drone 
ae y, 


~——e es 


INGOTS, CASTINGS, WIRE, RODS, SHEETS, Etc. 
; an — DELTA METAL — 
“Dd A CASTINGS, STAMPINGS and FORGINGS 


PAT. OFF ORIGINAL ano SOLe Makers in THE U.S 








‘THE BIRD-ARCHER CO., sew vor 


POUNDS 
OF 


ISCALE 
PER 
HOUR 


may easily collect in a 250 H. P. Boiler, or if running 
condensing, enough oil and grease from the conden- 
sation, though less in quantity, may become even a 
greater menace. 


IRD-ARCHER 
OILER COMPOUNDS 


will not only prevent this matter from adhering to the 
heating surfaces, but actually pay big dividends by 
cutting scale prevention to the lowest possible cost, by 
keeping boiler capacity high'and heating surfaces clean 
and by doing away with the delays and repair expenses 
which always result from scale formation. 


Sold ona «‘NO CURE, NO PAY’”’ basis. 
WRITE FOR CATALOG. 
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CYLINDER © 
_ LUBRICATION 


sis a subject that requires very careful con- 








sideration. That it has been given careful 


“iconsideration can be vouched for by users of 


|_unkenheimer 
Cylinder Lubricators. 


{The line includes LUBRICATORS. fork VULCAN” 
FAIR COMPRESSORS, STEAM, GAS 
“dor GASOLINE ENGINE CYLINDERS.F 
They are very neat in design, consist off 
‘ifew parts and are exceptionally strong and@ 
durable. A_ steady, positive and” economical/™ 
feed is insured, and perfect satisfaction 1s : 

guaranteed. ne 
Aucune Columerte: Wrecamiitiar lala tilemne (avalos te 
ing the most complete line of high grade 











Rthesatectce) comm nerteten 
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The Lunkenheimer Company 


Largest Manufacturers 
of High Grade Engineering Specialties in the World 


General Offices and Works, Cincinnati, O) inter CS. A. 
New York, 66-68 Fulton St. 
Branches: Londdn, S. E. 35 Great Dover St. 
Chicago, lake and Dearborn Sts. 
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of our 337 different styles 
and sizes of sight-feed 
lubricators will fill any 
requirement you may 








When ordering, insist on 
getting the genuine De- 
troit. 


Write fora catalog of the 
most complete line of 
oiling devices for all pur: 
poses. 


Detroit Improved Standard 
Lubricator 


DETROIT LUBRICATOR (COMPANY. , 
Detroit, U. S. A. 








LATEST IMPROVED 


ROCHESTER 








Automatic Lubricators give 
“Perfect Force Feed Lubrication” 


Send for Catalogue. 


GREENE, TWEED & CO., 


109 Duane Street, New York. 
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Flake Graphite 


Marked 


“DIXON” 


Reduces All Friction 


wherever this friction occurs. 
It prevents wearing on bear- 
ing and shaft no matter how 
high the speed. 
the importance of better lu- 


If you see 


brication, drop us a line ask- 
ing for a free sample to try. 
Specify Can 94-C. 


JOSEPH DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 











The “Philadelphia” 





Grease Cup 


Automatic application of 
grease to the bearing 
without the use of spring 
compression. 


Nature Supplies the 
Feeding Force in the 
Form of Compressed 
Air. 
With many thousands of the “ Philadelphia” 


Cups in successful operation, on machinery of almost every 





Grease 


description, we offer a system of lubrication which, for sim- 
plicity, cleanliness, economy, reliability and efficiency has 
no equal. 

The * Philadelphia“ Cup is not merely “as good as any 
other: IT IS THE BEST, and we are prepared to prove 
our claim for actual superiority. There are more reasons for 


its practical success than we have room to mention here. 


Write for catalogue and full information 


The Philadelphia 


Lubricator & Manufacturing Co. 


The Bourse (Exhibition Dept., Philadelphia, Pa. 
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Two Powell Dependable 
Engineering Special 


ohe 
Powell Automatic 
Injector 


will lift water through 3 ft. of pipe 
between tank and combining tube 
on 18 Ibs. steam pressure. Lifts 
water through 20 ft. of pipe at 60 
lbs. pressure. The most reliable 


She 

Powell 

TROJAN Sight 
Up-feed Lubricator 


This body shell is cast in one piece— 
Powell construction—arms can’t get out 
of line, no joints to loosen or leak. This 
means positive feed and perfect lubrica- 
tion. Absolutely reliable under all con- 
ditions. Oil chamber is filled directly 
through filling cup B on all sizes. 

Powell’s Steam Specialties are Standard. 
Ask your Jobber—he knows. 
DID YOU GET OUR CATALOG? 


THE WM. POWELL CoO. 


Cincinnati, Ohio. 


New York, 


Philadelphia, 
254 Canal St. 


Boston, 
239-45 Causeway St. 518 Arch St. 











Koerting 


Automatic Eductor 














This appliance as illustrated is complete 
and automatic. It is operated by either 
steam or water pressure. When pit is filled 
it turns on pressure (water or steam) and re- 
mains turned on till pit is empty, when water 
shuts off till pit is full again. 


SCHUTTE @ KOERTING CO. 


Tompson and 12th Sts., Philadelphia 


New York: 50 Church Street 


Pittsburgh: Keenan Building 
Boston: 43 High Street 


Chicago: 805 Security Bldg. 





Automatic 
Injector 


The Drip Cock of the U. S. 
Automatic prevents freezing; pre 
vents overheating of suction pipe; 
prevents jet “‘liming up’’ when 
steam or check valve leaks; prevents 
destruction of hose on traction engines 
by heat from hot water, and has 
many other exclusive advantages 
fully explained in our 


Engineer’s Red Book 


sent free on request. 


AMERICAN INJECTOR CO. 
Detroit, Mich., U.S.A. 








A Powerful Little 
Device for Elevating, Conveying 
and Transporting Liquids— 


The Garfield Ejector 


Cannot be beat for rais- 
ing water from deep wells, 
mines or pits, filling or 
emptying tanks, raising or 
transferring liquids, etc. 

Note the straight pipe 
connections making it de- 
sirable for elevating water 
from deep driven or 
drilled wells. 


Positive in Its Work and 
Nothing to Get Out of Order 


You cannot afford to be without it. Write 
for complete description. Large Catalog sent 
free. 


The OHIO INJECTOR Co., 


The World’s Greatest Injector Manufacturers, 


WADSWORTH 110 MainSt. OHIO, U.S. A. 
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PROGRESSIVE ENGINEERS 
PROGRESS WITH THE 
TIMES. THIS BOOK IS FOR 
PROGRESSIVE ENGINEERS 



























A year ago engineers had no such opportunity as this book presents to easily 
and quickly acquire a knowledge of engine-room chemistry. A year ago, to get the 


same facts required searching through bulky volumes—and a knowledge of chemistry 
besides. But now 


Engine-Room Chemistry 


By Prof. Augustus H. Gill 




























gives every engineer the opportunity to learn the simple chemistry of the engine-room 
and to so apply it that money may be saved and the working efficiency of his plant in- 
creased. You, sir, will welcome this chance to add to your store of engineering know- 
ledge because this knowledge holds practical value that eventually means dollars and 
cents in your pocket. 


Engine-Room Chemistry will show you how to analyze feed water and neutralize 
its scale-forming propensities; how to analyze lubricants and specify the exact in- 
gredients required to best meet your conditions; how to analyze fuel and know 


whether you’re getting what you pay for; how to analyze flue gases and regulate 
combustion to a certainty, etc. 


The book is well printed, illustrated and bound in cloth. The price 
is $1.00 postpaid. If you will send us $1.00 we’ll ship the book at once. 
If it doesn’t meet your requirements, return it to us within 5 days of 


receipt, in good condition, and we’ll refund your money instantly 
and cheerfully. 












Mail 
this today. 


HILL 
PUBLISHING 
COMPANY, 
505 Pearl Street, 
New York City 


Enclosed find $1.00. Send 
me Engine Room Chemistry 
subject to your Guarantee. 


















Hill Publishing Company 
505 Pearl Street, New York 


6 Bouverie Street, London, E. C. 
Power and The Engineer 


The Engineering and Mining Journal American Machinist 
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Rogers Stationary Grate. 





OVER 10,000 FURNACES Use Rogers Stationary Grate Bars 


and secure perfect combustion from every ounce of fuel 
used. Any draft openings desired from }" up. 
for both round and square furnaces. Write for our catalog. 


SALAMANDER GRATE BAR COMPANY, 






Is made 






126 Liberty Street, New York, 




















66 a built by our sys- 
tem never re- 

S quire paint or 

repairs of any 


kind. Write. 
Wiederholdt Construction Company, 
American Trust Bldg., Chicago, II. 








The ideal system of forced draft. 
Guarantees the best results from 


‘ 9 
Wing’s 
the cheapest fuels. 
‘ Moderately priced. 
Turbine Blower Write for catalog. 


L. J. WING MFG. CO., 90 West Street, NEW YORK. 





















ANY TYPE OF BOILER 
The Murphy Automatic Smokeless Furnace 


burns slack and other low cost fuels with unexcelled economy and 
absolute smokelessness. Strictly automatic in feeding and distribu- 
tion of coaland the removal of the ash. Send for a complete de- 
scription. 


MURPHY IRON WORKS, 5 Walker St., DETROIT, MICH. 
UNITS OF ANY SIZE 











MONARCH BOILER ARCHES 


Mayville Specialty Mfg. Company, 
General Founders and Machinists, 


Mayville, Wis. 
















MARTIN GRATES 


Martin Anti-Friction Rocking Grates will burn slack 
coal and get the same steam results as ordinary 
grates do with best lump coal. Catalog tells why. 


MARTIN GRATE COMPANY, 281 Dearborn Street, CHICAGO. 








CONTRACTORS. 
CENTRAL STATION HEATING. 


Write for valuable information 


AMERICAN DISTRICT STEAM CO., 


Lockport, N. Y. Toronto, Can. Chicago. 






















































PREVENT SMOKE 


Write to us for descriptive matter relating to a dovice that is 
mechanically correct, simple in construction, absolutely automatic, 
and its effectiveness in preventing smoke from Bituminous coal 

under any and all conditions has been fully demonstrated, 


CLIMAX SMOKE PREVENTER COMPANY 
205 Equitable Building, Boston, Mass. 


















C-0-Two Tile 


FIRE ARCHES 


Any Rise, Any Span, 
Air Baffle Mixing System 
produces 





G-0-TWO FURNAGE GOMPANY, Syracuse, N. Ye 











Over 7500 Hammel:‘Oil Burners 


In use under Stationary Boilers, 
Locomotives, Kilns, Etc. 
Write for Circular of Hammel Patent Furnace for Water-Tube Boilers 


HAMMEL OIL BURNER CO. 


609 North: Main’ Street, LOS: ANGELES, CAL, 









GREEN TRAVELING CHAIN GRATES: 


AUTOMATIC DELECLEANING Cyr ciess 
GREEN ENGINEERING CO. 


COMMERCIAL NATIONAL BANK BLDG., CHICAGO: 








GENERAL FOUNDY WORK A SPECIALTY 
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NEEMES BROS. 


IMPROVED 


Clinker Cutting, Shaking 
and Dumping Grate: 






uniike all other grates will cut from both 
sides of the shaker alike. Makes more steam 
with cheaper fuel and less of it. A slight 
agitation shakes out the ashes or a full open- 
ing dumps everything into the ashpit. Write. 


NEEMES BROS., 


41-49 Adams St., TROY, NEW YORK 








OC. W. VAN BLARCOM, Room 633, Terminal Bldg , 30 Church 8t., 
Agent for New York City and vicin'ty BAB OCK « WIL’ OX, Ltd, 
Montreal, Canada, Sole makers for Canada BURKE ENGINEER ING 
CO., 311 Inc instrial Bldg., Providence, R. 1, Sole Agents for the New 
England States. 
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GROOVED 


"GTEEL MIXTURE 


BOILER DOOR ARCHES 
AND FIRE BOX BLOCKS 


TONGUED AND 
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Dutch Ovens 


Many users of Water Tubular 
Boilers have an inner arch or flame 
plate running back from the front. 
These are a more or less constant 
source of trouble, 


We make a special radial block 
which we use in such cases as well 
as in ordinary Dutch Ovens. They 
are hard and durable and we can 
supply them for almost any width 
span. Feed hole blocks for saw- 
dust burners can be furnished also. 


These blocks have proved ex- 
tremely efficient and we would be 
glad to make you a blue print and 
send you an estimate of cost for 
your particular case. 


MANUFACTURED BY 


MELEOD &HENRY CO. 


TROY. N.Y.U.S.A. 


BRANCH OFFICE. \402 BROADWAY. NEW YORK CITY. 








A DARK CLOUD 





PATENT BACK 
COMBUSTION 
CHAMBER ARCH 


of smoke hanging over your plant is a positive 
indication that for every $100 worth of coal 
burned, from $5 to $15 worth goes up your 
chimney as waste fuel. 

The Wilkinson Automatic Stoker and Smoke 
Preventer turns this dead loss into live profit. 
Let us tell you how in detail. 





The Wilkinson Manufacturing Company, 
BRIDGEPORT, MONTGOMERY COUNTY, PA. 

















The heat resistance of our 
fire brick is wonderful. 
We fit every type of boiler 
setling. 


Write for catalog and prices. 


Presbrey 
Fire Brick Works, 


Taunton, Mass. 


























“SIROCCO” 


TRADE MARE 


BLOWERS 


BUILT ON THE TURBINE PRINCIPLE 
MOST EFFICIENT FOR ALL DUTIES 





STEAM TURBINE UNIT 


20” Double Inlet Sirocco Blower, Direct connected to a 
steam turbine for forced draft. Capacity of 28,000 cu. ft. 
against a pressure of 512” water Gauge. EFrriciency 65%. 


.§iROCcCcO ENGINEERING Co. 
138-140 Cedar St., New York, Works: Troy, N. Y. 
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The “Torpedo” Fire Tube Cleaner. The 

rhe ‘‘' TORPEDO” is the best fire tube cleaner 
because: 

ist. It travels with triple the speed of any 
other cleaner (over 11,000 vibrations per minute). 
The more frequent the raps the lighter can they 
be, especially when nicely cushioned by both the 
piston and centering lugs as in the ‘‘ TORPEDO.” 

2d. It is automatically centered in the tube. 
That is, there is no ‘‘wobbling’’ of the cleaner 
body in action. The stroke is then the same 
in every direction. Without centering, a cleaner 
can not use a definite regulated stroke. If 
the body is on the bottom of tube the stroke 
must be long enough to reach the top, but it 
is then TOO LONG on its lower stroke. In 
such a case it attempts to strike beyond and 
make a hole in the tube on all its downward 
strokes, and such a machine will likely stretch 
the tube. 

3d. Simplicity means long life. The ‘“TOR- 
PEDO” outside of the six lugs which have only 
to hold the cleaner centrally in the tube, has 
This is the 


only one working part. piston 
with its vibrator directly in its center. ‘“TOR- 
PEDO” cleaners have cleaned over 50 boilers 
and showed little or no signs of wear. Read 


our folder No. 30, ‘“‘How to Tell a Good Fire 
Tube Cleaner.”’ - 














“Demon” Straight Tube Cleaner. 

The * DEMON” straight cleaner is unequalled 
for all straight tube boilers because: 

Ist. It is the only cleaner that uses water 
pressure directly upon rotary pistons, all others 
using the turbine principle. 

This results in a far more powerful motor, 
and a greater torque amply sufficient to drive 
a non-centrifugal head. In other words the 
cutters are held out in a fixed non-yielding 
manner so as to attack the scale positively and 
crush it rapidly under the high twisting power 
of the ‘*‘ DEMON” motor. 

2d. Because of the non-yielding character 
of the cutter head all scale must be removed down 
to the iron. 

Patches of scale cannot be skipped over as 
with a turbine cleaner relying upon centrifugal 
action only. 

3d. The “DEMON” can never injure a tube 
even when allowed to run indefinitely in one 
spot. 

4th. Every machine is given a brake test and 
must operate at 300 lbs. pressure before leaving 
factory and it then goes forward with our guar- 
antee to save 50% in time and 3% in fuel over 
any other cleaner in existence. 

Send for folder No. 54. 


MAKE THE BEST CLEANERS 
THE WORLD EVER SAW. 






The “Demon” Curved Tube Cleaner. 

The “DEMON” curved tube cleaner solves 
the problem of rapidly and quickly cleaning 
all Stirling or other curved tube boilers better 
than anything else because: 

Ist. It has the same powerful piston type 
of motor as described under the head of the 
straight ‘*‘ DEMON.” 

This powerful motor means it can keep up 
a high speed of cutter head when working against 
the seale. 

Careful tests show that the turbine cleaners 
maintain in the tube only 20°% of their speed 


when running light outside of tube. The 
“DEMON” maintains 80%. 

2d. The cutter head as a whole just fits a 
tube when clean. In the turbine all the cutter 


arms are thrown out by the weak centrifugal 
action only and can thus easily skip over scale 
With the “DEMON” two of the cutter arms 
are non-yielding, the third yielding sufficiently 
to pass the bends and flats. This head removes 
the hardest scale down to the iron. 

3d. The “DEMON” cleans the curved por- 
tion of the tube which so many cleaners only 
partially clean leaving the tube to burn out 
at the bend. 

Send for folder No. 56. 


Write for a cleaner on free trial. 


The General Specialty Co., 887 Niagara St., 


N. Y. Representatives: J. B. Hackett Co., No. 5 Beekman St. 





Buffalo, N. Y. 





Commercial Fan in 


NEW YORE 





Sturtevant Engines and Motors are 
Especially Designed for Driving Fans. 


Rotary Blowers and Exhausters: 
Economizers, Forges, Exhaust Heads, Steam Traps, Steam Turbines, etc. 


THE STURTEVANT 


SYSTEM OF 
MECHANICAL 
DRAFT 
Includes the MOST EFFICIENT 


the WORLD. 


B. F. Sturtevant Company, Boston, Mass. 


General Office and Works, 


PHILADELPHIA 


Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fin Blowers and Exhausters, 
Electric Motors and Generating sets; P..cumatic Separator-, Fuel 


CHICAGO 


Steam Engines, 


Hyde Park, Mass. 












CINCINNATI LONDON 
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This New Wing Head Is Now Furnished 
With All Weinland Turbine Cleaners 
And Can Be Applied To All Weinland 
Turbines Now In Use. 





Bearing surface ofall pins extra large. Note aso that 


pins are held in two places, that arms always swing inofe plane 
Hi, \eoa that tendency to wear 1s Jurther reduced hy careful 


surface hardening of all bearings. The pull is at direct 
right angle. No severe side torque as in the 
spider leg heads. 














































































Spider 

Arms extra Fits all 

heavy topust Weinland 

cullers into | Ball or thrust 
Tapered Jront Vigorous acto Bearing 
cullers atlack Jurbines 
thickest scale. | -— 

{-t == 
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Cutters similar to the above 

4S are on the other end of thisarm. 
Thetwo sets of back cutters 

insure complete removol of scile. 
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if 




















pipis 


in 

zg 
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f, 
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Cylindrical cutters trim scale down to the iron 


If your present turbine is not giving proper results, it will pay you to make this test. 
Try cleaning alternate tubes with ournew WING HEAD CLEANER and any other make 
of cleaner. If the WEINLAND doesn’t cut the scale out cleaner, do it quicker and with 
less water, you can send the Weinland Cleaner back without paying one cent. No other 
turbine has such a strong, effective head or will last as long in severe service. There is 
no wear out to those hardened steel arms and pins. Turbine wheel made with ball 
bearings for light duty and thrust bearings for heavy pressures. Which shall we send? 

FOR EXTREMELY HEAVY SCALE ask about our Weinland Mechanical Cleaners 
driven by Electric Motor, steam or air pressure. 


Write for catalog and treatise on ‘‘The Removal of Bowler Scale.” 


THE LAGONDA MFG. CO., Springfield, 0. 


Makers of the Lagonda Reseating Machine, the Lagonda Auto- 
matic Cut-Off Valve and the Lagonda Boiler Tube Cutter. 
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LOOK FOR THE NAME! 


[mitations do not have 


it--only the GENUINE, 








SCRAPES AND BRUSHES IN ONE OPERATION 
THE COMBINATION ,i5"srus: 


(Trade Mark Reg.) 


The Protected spring acts on each arm equally and the 
cleaner is Self Adjusting. Ask your dealer for the GENUINE or send to 


A. W. CHESTERTON CO., “soston*wnss.” 


Or Advance Packing & Supply Co., 123 Franklin St., Chicago. 








AQNG EXHAUST LINES 
AND VACUUM OIL 
SEPARATORS WITHOUT 
BREAKING THE VACUUM. 
MOREHEAD MFG CO. 
\OB\ Grand River Ave.. 
DETROIT, MICH.US.A. 








NOW IS THE TIME 


TO INSTALL STEAM TRAPS 


THE GEIPEL STEAM TRAP 


- ‘ 
is simple, efficient and economical, works equally well with 
high or low pressure steam and in any position. 
WRITE FOR CIRCULARS 


JOHN PLATT & CO., 97 Cedar St... NEW YORK 


Fuel Saving Appeals 
To Every Owner 


and labor saving 
appeals to every 
engineer. Both 
appeals are an- 
swered by the 
Anderson Im- 
proved Steam 
Trap. 


IMPROVED 


Write for full particulars. 


THE V. D. ANDERSON COMPANY, 


1935 West 96th Street, CLEVELAND, OHIO, 








Nothing so easy 
to inspect as our 


Steam Traps 


As to 
Reliability 
and 
Satisfaction, 
we 
Guarantee 
that. 


May we not 
send you 
| our 
ym Catalog 
en: Rs as? ‘ed ? 


The Strong, Carlisle & Hammond Co. 
342 Frankfort Avenue, Cleveland, Ohio. 


261 Centre St., 88 Broad St., 54 No. 6th St., 
New York. Boston. Philadelphia. 











Steam Traps 


KITTS 
STEAM 
SPECIAL- 
TIES 


Reducing Valves 





Safety Water Columns 
Low Water Alarms 


Low Pressure Boiler 
Feeders 








Pump Governors 
Fan Engine Regulators 
Damper Regulators 


Safety Feed Water 
Regulators 


Vacuum Pressure Re- 
ducing Valves 


KITTS 
MANUFACTURING 
CO. 


OSWEGO 
N. Y. 


WRITE FOR 
CATALOG 
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Balanced Steam Trap 
Return Steam Trap 
Expansion Trap 
Separator 











LOOK FOR “CURTIS” 
On Your Engineering Specialties 


It is your protection against poot goods and poor service—see that you get it. 


Damper Regulator 
Temperature Regulator 
Improved Pressure Regulator 
Tank Governor and Pump 


These and other spectalties described in our catalogue. 


Write for a copy. 


JULIAN D’ESTE COMPANY 
24 CANAL STREET, 





BOSTON, MASS. 














McDANIEL 
STEAM 
TRAPS 


are especially adapted for draining 
steam separators and high pressure 
mains. Also goodforsteam heating. All working parts are 
attached to the bonnet, and are removable with it. Valve 
outlets are large, to give rapid d scharges of condensation. 


Watson Steam 
Pump Governor 


should be used on all steam pumps where 
a fixed discharge prescure is desired. 

The construction permits of easy access 
to the stuffing box for removing packing, 
and the spring can be adjusted or entirely 
removed without interfering with any 
other part of the valve. Any practical 
man will readily see its advantages. 

All our goods are made in our own 
factory and tested before shipping. We 
guarantee them to give perfect satisfac- 
tion, Established 1878. 








Send for Catalogue. 


Watson @ McDaniel Co., 


148 North 7th Street, Philadelphia, Pa. 

















THE 


“SWARTWOUT” 


— caimeniapiien 


is so simple that 
anyone can 
understand its 
principle—the 
steam is given a 
whirling motion, 
throwing all 
water aside— 
the dry steam 
passes on. No 
baffle plates— 
direct steam 
flow. Efficient 
separation—no 
loss of pressure. 


THE OHIO BLOWER CoO., 
CLEVELAND, OHIO. 


Also Manufacturers of “Swartwout” Gravity-Closing 
Ventilators. 1-59 















































into the feed line. 


< often. 





Protect Your Boilers and Your Profits 


by keeping out oil and other floating feed water impurities. You 
can prevent the leaks, blistered tubes, bagged sheets and the 
waste of fuel caused by their impurities, by putting a 


Blackburn-Smith Feed Water Filter and Grease Extractor 


The filter will soon pay for itself in coal saved 
and reduced shut-downs and you won’t need the boilermaker so 
Write for booklet ‘‘Feed Water Filtration.” 


JAMES BEGGS & CO., * 





NEW YORK. 
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‘‘Pittsburgh’’ Steam Separators 


For Live or Exhaust Steam 
Utterly Simple Perfectly Effective 


Highest Efficiency— 

Proved by Laboratory Tests. 
No Baffle Plates— 

To Cause Spattering Back. 


No Contracted Areas— 
To Retard Freedom of Flow. 





No Small Passages— 
To Foul and Clog. 





Perfect separation secured by sudden changes 
in direction of steam flow. 








Separated water and oil drained directly away 
from steam current and into protected receiver 
space, 





Horizontal and Vertical Types 





Plain and Receiver Styles 


Horizontal Made in all sizes---Shipped on Guarantee Trial. Vertical 


_Pittsburgh Gage @ Supply Co., Pittsburgh, Pa. 

















Forcing The Boilers 


Won’t Increase the Power of 


» SWEETS 


Steam Separators deliver 99.8 





dry steam and oil separators 
remove 99%% of oil from ex- 
haust steam. They doit that’s 
all. All styles. 


Your Engine 








if wet steam goes into 
the cylinder. It must 
reach the engine 


ABSOLUTELY DRY 


in order to make the 
forced firing profitable. 
And in order to get dry 
steam you must have a 


STRATTON 
SEPARATOR. 
It is the only apparatus 
that is absolutely injal- 
lible under these conditions. 


7 
ey 


DIRECT SEPARATOR 
COMPANY, 


712 S. Geddes St., Syracuse, N. Y. 


= Passos 
AS § . 


Ze 
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ws 
cncdcate be 
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A MONEY BACK 
PROPOSITION 
After a 30 days’ trial—if you 


are not convinced that the 
Baum Separator will prove 


te _ 


a profitable investment we 





will return your money and 
e. pay for returning the separa- 
qm SEPARAr., tor. 


CATALOG WILL TELL WHY. 


Send for new Catalog and prices. 


HERSHEY MACHINE & 
FQUNDRY CO., 
MANHEIM, PENNSYLVANIA, U. S. A. 


W.G. Ruggles Co , 54 Hich St., Boston, Mass, { 
R. D. Bliss, 40 Dearborn St , Chicago, IL 


GOUBERT MANUFACTURING CO., 
No. 90 West Street. New York City, N. Y. 
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and Purifier does 
four things which 
make it invaluable 
to the wide-awake 
power user. 


I—extracts the 7m 
oil from the exhaust ‘wae 
steam; 2—saves . 
and utilizes the. 
condensed exhaust 
steam; 3—removes scale-torming impurities and 
thoroughly purifies the feed water; 4—delivers the 
water to the boiler at a temperature of within 2 to 
5 degrees of that of the exhaust steam. Write for 
complete catalog. 


The Loew Manufacturing Co. 
Cleveland, Ohio 








Will Save Its Cost In 


Boiler 
Repairs 
and again in 
Scale 
Elimination 
eauin te 


Fuel Costs 


and again in 


Reduced 
Leakage 


Write for the 
Catalog. 


THE STEWART HEATER CO., 
45 E. DELAVAN AVE., BUFFALO,N. Y. 































Now is the time when all prudent men 
order Heating and Ventilating 
Equipment. 


The designing and planning of a well con- 
sidered heating and ventilating outfit take 
time, or, as the proverb says, ‘“‘great affairs 
require long soaking.”’ It is better to take 
the heating and ventilating of your plant 
or building up with us now than to wait 
until there is barely time to build and 
install the apparatus. Our engineering 
services and advice will cost you nothing, 
but may greatly reduce the cost and in- 
crease the efficiency of your installation, 
particularly as we build special fans and 
furnish special layouts wherever they are 
required. 

The above illustration shows a 70-inch 
wheeland Green Hot Blast Heater. As the 
heater is especially wide, three baffle-plates 
were inserted in the transforming area to 
distribute the airevenly. The Green Air 
Heater has certain special features which 
insure that it cannot become air-bound or 
short-circuited, that it will not be subject to 
water-hammer and that it can easily be 
inspected or cleaned. 


Send for our new Booklet ‘‘togP” on 
‘Heating and Ventilating Buildings.’’ 


The Green Fuel Economizer Co. 
Matteawan,N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles, Seattle, Salt Lake City, Montreal. 


Engineers; Builders of Green’s Fuel Economizers, Fans, Blowers 
and Exhausters, Steam Air Heater Coils, Waste Heat Air Heaters, 





Mechanical Draft, Heating and Ventilating and Drying Apparatus, 
Draft Dampers and Engines. 134 
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HOPPE S 


Exhaust Steam Feed-Water 
Heaters and Purifiers 





Are Built on Correct Principles 





CLASS “R" CAST IRON CONSTRUCTION 


The raw water is brought in direct contact with the exhaust steam as 
it flows in thin films along the under sides of the pans, and as the pans 
afford a most extensive heating surface, it is heated to the highest possible 
temperature obtainable from exhaust steam. 


The peculiar trough shape of the pans affords an excellent settling 
chamber for solids in suspension, while those thrown out of solution by the 
heat from the exhaust are caught and retained by capillary attraction on 
the under surface of the pans. The pans all rest on steel angle ways and 


are easily removable for cleaning. 


Hoppes Heaters contain no perforated plates to give the ‘‘sprinkling 
can’’ effect and soon become clogged and inefficient, but the water flows 
smoothly and evenly over the heating surface and the heating and purify- 
ing action is in no way retarded by the deposit of scale on the pans. 


Every Hoppes Heater is provided with an efficient Oil Extractor and 
Automatic Feed-Water Regulating Valve and all fittings necessary to make 
it complete and ready for piping. They are built in either Steel or Cast 
Iron construction to suit conditions and requirements, and with or with- 
out water storage capacity as may be desired. GUARANTEED in every 


respect. 


We also Manufacture 


Live Steam Feed-Water Purifiers 
Steam Separators Oil Eliminators 
Cast Iron Exhaust Heads 


WRITE FOR CATALOG 


HOPPES MFG. CO. 


19 Larch St., SPRINGFIELD, 0. STANDARD STEEL CONSTRUCTION 
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Harrisburg Feed Water Heaters 


Of Pure Seamless Copper Coils. Guaranteed to be the most 
effective, most durable and cheapest heater manufactured. 


Please write for Descriptive Catalog. 


COPPER, IRON AND BRASS PIPE COILS 
AND BENDS OF ANY DESIRED SHAPE 


Manufactured by 


The Harrisburg Pipe & Pipe Bending Co. 


950 HERR STREET, HARRISBURG, PA. 


Manufacturers of 


HIGH GRADE 








Wrought Iror 


PIPE 


BLACK AND 
GALVANIZED 





















































Perfect Circulation of Water and Steam 


The steam area of the heater is about three 
times the area of the exhaust pipe, so that 
back pressure is impossible. 


The combined area of all the tubes is four or 
five times the area of the feed pipe, but the 
water circulation is controlled by our circula- 
ting plate. 


AskK For Our Illustrated Catalog 









Erie 
Mig. @ 
Supply Co. 
1203 
Peach St., 


Erie, 
Pa. 























THE WHITLOCK OPEN EXHAUST 
Feed Water Heater and Purifier 


watta 
suppar 


Perfect Oil Separation. Easily Cleaned. The Highest 
Possible Temperature in the Feed Water. 





Manufactured by 


THE WHITLOCK COIL PIPE COMPANY 


HARTFORD, CONN. 
New York Oflice—Singer Building, 85 Liberty Street, 





unless you put it to 
some practical use. 


Doubtless you know 
that. Perhaps you 
haven’t gotten at get- 
ting a feed water heater 
yet, or perhaps you 
have one, but aren’t 
satisfied with it. At 
all events, consider the 
National Feed Water 
Heater ; the simplest, 
safest and best heater 
made. Nearly 3,000,000 
H.P. are in daily use, 
which proves that the 
“National” is not a 
“freak.’’ 





Write for a catalog. 


175 Lloyd Street, 


120 Liberty Street, New York. 











Your Exhaust is a Cost 
That’s Lost 


aah § 
La 


The National Pipe Bending Co. 


New Haven, Conn. 


54 High Street, Boston, Mass 
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50 Days’ Proof 
We will send you, on trial, a 
Patterson-Berryman 
Feed Water Heater 


If it lives up to our guarantees, 
giving entire satisfaction in your 
plant,we will expect you to pay for 
itand you will be glad to do so. If 
it fails it will not cost you one 


cent. WRITE. 


Frank L. Patterson & Co. 
28 Cortlandt St., New York, U.S.A. 








COOKSON STANDARD ALL CAST 
IRON FEED WATER HEATERS 


Highest Tem- 

| perature and 
=. Positive Purifi- 
cation of feed 
water. 

Perfect Sepa- 
ration and Re- 
moval of Oil. 

Automatic 
Control of Cold 
Water Supply. 

Dry Steam for 





Heating Pur- 





The Eclipse Feed-water Heater and Pur- 
ifier prevents scale-forming impurities from 
entering the boiler. 

Catalog? 


The Eclipse Feed Water Heater & Purifier Company, 


Oshkosh, Wisconsin, 


poses. 

Finest Grade 
Special Fittings. 
Catch- 
ing Pans. 


Lime 
Ks- 
pecially Adapt- 
ed for use with 
Heating Sys- 








Dean Bros. Steam Pump Works 
INDIANAPOLIS 











Simple and Duplex Boil- 
er Feeders. Jet and Sur- 
face Condensers. Power 
and Electric Pumps. 







ewe * a 


Simpre Plunger Pump 


tems, Dryers, 
Etc. 

Write for our 
new 





Heater 
Catalog. 


BATES MACHINE COMPANY 


Sole Manufacturers Joliet, Ilinois 





























Highest Heating 
Efficiency 


The Reilly Multicoil Feed Water Heater 
guarantees the best results because of 
its superior method of bringing each par- 
ticle of water in direct contact with the 
tube walls. It is free from scale and is 
so simplein construction that all inter- 
nal parts can be reached through a large 
doorin the shell without breaking a sin- 


gle external pipe connection. 
90 West St. 


The Griscom-Spencer Co.,v.7°t St 
STEAM BOILERS—ENGINES—TANKS 





as Catalog? 




















GRAVITY 


separates the conden- 
sation from the ex- 
haust as the steam re- 
volves in the Gardner 
Exhaust Head, and 
gravity is a force that 
never fails. 
WRITE. 





The Gardner Governor and Separator Go. 
Quincy, Illinois 


If the Name of 
is on Your Pump it Means 
WORKMANSHIP 
B E S | DESIGN 
SATISFACTION 
HENRY R. WORTHINGTON 
115 Broadway, NEW YORK. 


WORTHINGTON 
MATERIAL 
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All Working Parts 


“STEAM TYPE” 


Completely Covered 



































805 Brady Street 





This feature, together with the single valve design of 
the Du Bois, results in the ‘unequalled simplicity” for 
which they are famous. Write for catalog E. 


DU BOIS IRON WORKS 
Established 1877 
Dubois, Penna. 



























Ordinary 
Pump 
























It should be borne in mind that 
although the 


Baragwanath 
Syphon Condenser 


is placed 34 feet above the 

hot well, the vacuum assists 

the supply pump so that its 

actual lift is less than 7 feet. 
WRITE. 























WM. BARAGWANATH & SON, 
54 W. Division St., Chicago, III. 


Thos. B. Whitted, Piedmont Bldg., Charlotte, N. C., Southeastern Manager. 








The Anti-Shut-Down 
Air Pump 


If you have had dry vacuum pumps wrecked by water 
or have had to shut down, or to exhaust to atmosphere in 
order to repair pump valves on the ordinary types of air and 
condensation pumps, you will perhaps be interested in a 
pump that is specially proof against accidents of this kind. 


We refer to the Wheeler-Edwards air pump shown above. 
It has only one-third as many valves as an ordinary air 
pump, since there are no foot valves nor bucket valves, 
the only valves used being head valves, and these are so 
located that they are easily inspected, repaired and replaced 
without taking the pump apart. This arrangement of 
valves has the further operating advantage of enabling 
the pump to give extra high vacuums, which is perhaps 
even more important than the practical advantages just 
mentioned. 





In the pump shown above, there is a coupling between 
the two halves of the unit and either half can be run inde- 
pendently, giving a fair vacuum while the other half is be- 
ing overhauled. It is unnecessary to duplicate apparatus 
or to carry spare parts. 


This unit is provided with tail pumps which will lift 
the condensation 40 to 50 feet to elevated return tanks, 
or open heaters, often a great convenience where the con- 
densers must be located below the turbine-room or engine- 
room floor. The air escapes through a vent to atmosphere 
and the valves of the pumps can easily be examined while 
the pump is in operation. 


Write for special treatise ““P” on Air Pumps. 


WHEELER 


CONDENSER & ENGINEERING CO. 
CARTERET NEW JERSEY. 


New York, Cincinnati, Chicago, Denver, Boston, Pittsburg, 
St. Louis, San Francisco, Atlanta, Houston, St. Paul. 





(Builders of Wheeler Surface, Jet and Barometric Condensers, 
Wheeler-Volz Combined Surface Condensers and Feed Water Heater, 
Wheeler Feed Water Heaters, Barnard-Wheeler Coo:ing Towers, 
Wheeler-Edwards Air Pumps, Wheeler Centrifugal Pumps, Wheeler 
Rotative Dry Vacuum Pumps and Wheeler Multiple Effect and 
Evaporating Machinery). 
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MARSH BOILER FEEDERS 


are designed for handling hot as well as cold water. 
They are at regular prices fitted with bronze Piston 
Rods, bronze Water Cylinder Liners 

held in place by Studs, bronze Valve "hs 

Seats, Stems, Nuts and glands. THE err 

BEST OF MATERIAL AND THE (A @ 
BEST OF WORKMANSHIP ONLY _- ABU 
GO INTO MARSH PUMPS. _— 


\ctober 13, 1908. 
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Write for Catalog 17-G. 





Steam Pump Co., 


Battle Creek, 
Mich. 

















All Flange Steel Construction 


Send for eee Logic and 
uperheater Logic 


421O0live St. 
St-Louts. Mo. 


Heine Safety Boiler Co.. 





WARREN STEAM PUMP CO. 
Warren, Mass. 


PUMPS FOR ALL 
REQUIREMENTS 


PISTON—PLUNGER 
HYDRAULIC DEEP WELL 
POWER, 


Air Pumps and Jet Condensers 
Combined, 
Air, Circulating and Marine. 


Duplex Vertical Air Pump 
and Jet Condenser. 


CATALOGUE. 











Ask for 
Catalogue 
“G’’ and 

treatise 
“Feeding 
Boilers.”’ 


Power 


For oper- 
ation by 
any power. 


Deming 








For 
any 
service. 


Pumps 








The Deming Company 


fapesten %e Salem, Ohio 


Principal Cities 











GOWAN GO, 


ras Gincinnati, Ohio 
’ Builders of 
PUMPING 
MACHINERY 
Single Duvlex 
and Fly-Wheel 
Types 
Water Works 
Pumping Engines 





Alberger Condenser Co. 





Condensers, Centrifugal, 


Cooling Volute, 








95 Liberty St. 
New York 


Towers, 


and 
Vacuum 








Pumps, Turbine 


Heaters Pumps 





Alberger Pump Co. 














engines, motor and belt 

powers, in harmony with 

present requirements. 
Catalog sent on request. 


F.E. Myers & Bro., 








Ashland, Ohio, U, S. A. 


GOULDS 


EFFICIENT 
POWER PUMPS 


Built in the best manner 
and of material that can 
be depended upon, They 
will be found to fully sus- 
tain the high reputation of 


GOULDS QUALITY 


THE GOULDS MFG. CO., 
Seneca Falls, N. Y. 


8t. T ouis. Chicago, 
San Francisco. 


New York. Philadelphia, Pittsburg. 
Los 


Angeles. 


New Orleans. 
Loulsville. 
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THE RUST 


WATER TUBE 


BOILER 













SAFE, SIMPLE, 


PITTSBURGH, 


TYPE B 


ECONOMICAL, ACCESSIBLE 
Write for Report of -Tests by William Kent. 


THE RUST BOILER CO., 


Branch Offices : New York, 50 Church Street ; Birming- 
ham, Alabama, First National Bank Building. 





DURABLE, 


PENNA. 












PARKER BOILER CO. 


WATER TUBE BOILERS—SUPERHEATERS. 


PHILADELPHIA, PENNA. 
New York—Pittshure—Chicago—Denver—San Francisco. 













Foster Superheaters 


Greatly increase capacity and permanent 
efficiency of steam turbines. 


POWER SPECIALTY CO., 
111 BROADWAY, NEW YORK. 















WICKES 
Horizontal 
Tubular 
Steam 


Boilers 


HIGHEST GRADE 
THE WICKES BOILER CO. 


Also Manufacturers of the Wickes Vertical Water Tube Safety Steam Boilers 
Main Office and Works, Saginaw, Mich. 
SALES OFFICES: 
1411 West St. Bldg., West and Cedar Sts., New York City. 
1139 American Trust Bldg.. Chicago, LI. 
a Penobscot Bldg., Detroit, Mich. Empire Bldg., Pittsburg, Pa. 
601 Brown-Marx Bldg., Birmingham, Ala. 





















QUICK TO ~ ag 


because all tubes are 
straight commercial sizes. 
Not one pound of cast 
iron is used in the con- 
struction of the Vogt 
Water Tube Boiler—steel 
only is used throughout. 
Large heating surface— 
rapid circulat‘on—great- 
est flexibility. WRITE! 


HENRY VOGT MACHINE CO., INC., 
LOUISVILLE, KY. 



























Water Tube Boilers 


All Wrought Steel 
Construction 

















Ask for New Catalog P. W. 








ESTABLISHED 1865. 


E. KEELER CO. 


Williamsport, Pa. 


New York, Philadelphia, 
Chicago, San Francisco, 
Wilkesbarre and New 
Orleans. 






































KEWANEE, TANKS 


We are the largest and best manufacturers of storage and pressure 
tanks in the United States. The story is told. See Book No. 51. 
Send your specifications. 


KEWANEE: BoILER COMPANY 


KEWANEE, ILLINOIS. 


















——WATER TUBE 





Edge Moor Boilers 


EDGE MOOR IRON CO., Edge Moor, Delaware 





Special setting 
features to meet 
all conditions. 





Send for Catalog S. 
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The Basis 
Of Economy 


in any power plant is the boiler 
system. If you appreciate that 
fact you will do well to inves- 
tigate 


Our Safety Water 
Tube Boiler 








Built for any pressure from 125 
to 300 pounds. Meets all the 
high duty requirements of 
modern triple and quadruple ex- 
pansion and compound engines. 
Perfect circulation, remarkable 
economy, and freedom to expand 
and contract, are features. 


Ask for illustrated catalog and 
latest test report. 


Oil Well Supply Co., 
Pittsburgh, Pa. 


Boiler Works Dep’t., - - OSWEGO, N. Y. 


Branch Offices—NEW YORK, PHILADELPHIA. Pe sesng 0 
iv g. 




















Uncle Sam thought the 
Copes 
Boiler Feed 
Water Regulator 

looked good 


enough to regulate the feed 
water for his new B. & W. 
Boilers in the Charlestown 
Navy Yard. 

Asa rule, Uncle Sam is not 
“the first by whom the new is 
tried,”’ but we were able to 
refer him to plants where 
Copes Regulators have been in 
successful operation for ten 
years, saving money by in- 
creasing the efficiency of the 
feed water heaters and econ- 
omizers; besides protecting the 
boilers from low water, the en- 
gines from high water and the 
super-heaters from scale and 
making the work of the pumps 
easier and more regular. 


If you have never looked 
into this feed water regulator 
question thoroughly, write for 
a copy of our New Book “P.”’ 


The American Boiler Economy Co. 


PHILADELPHIA, PA., North American Bldg. 


NEW YORK BALTIMORE 
Tribune Bldg. 226 E. Pleasant St. 
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THE BABCOCK @ WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


WATER TUBE STEAM BOILERS 


STEAM SUPERHEATERS—-MECHANICAL STOHKERS 


Barberton, Ohio 


BRANGH OF 
Boston—Delta Building 
PaiwapELPHIA—North American Building 
San FrRANcisco—99 First Street 
BURG—Farmers Deposit Nat. Bank Building 


EW ORLEANS—533 Baronne Street CLEVELAND—New 


DENVER—435 Seventeenth Street 
SALT LAKE City—Atlas 
Cuicaco—Marquette Building 

ATLANTA, GA.—Candler Building 


— WORKS — Bayonne, N. J. 


FIGES 

Mexico Ciry—7 Avenida Jurez 

HAVANA, CUBA—1164 Calle de la Habang 
Los ANGELES—Trust Building 
CincinNATI—Traction Building 
SEATTLE—Mutual Life Building 


Block 


England Building 




















As Standard In The; 
Mechanical World | 


as is the gold dollar in the world 
of finance. 


Fisher Governors are simple in 
construction, cannot get out of 
order, work automatically, pre- 
vent over-pressure in mains and 
save fuel. WRITE! 


The Fisher Governor Co. 


Marshalltown, lowa,. 











The Vigilant Feed 
Water Regulator 


for Steam Boilers was the first 
in the field, and has the longest 
and best record of any of these 
devices. Costs less to operate 
and maintain. Constructed on 
a differen: and _ better prin- 
ciple than any other. _ Investi- 
gate it and the FULTON 
PUMP GOVERNOR, and send 
for latest catalog with list of 
users. A guarantee froma re- 
gee firm with every ma- 
chine, 








THE CHAPLIN-FULTON 
MFG, CO., 
PITTSBURG, PA. 


D. W. Patterson, Agent, Harrison: 
Bid., Philadelphia, Pa, 




















The overload capacity: of G-W electric 
generators makes them popular with the 
In emergencies they do better 
Bulletin 80M 


describes our D. C. machines, 


engineer. 
than is expected of them. 








GROGKER-WHEELER GOMPANY 
Ampere, N. J. 











BERRY \ 


Safety 
Automatic 


Feed Water. | 
REGULATOR = 


Send for Catalogue 














Metropolitan Office, 186 Liberty 8t., New York City. 















































New York Office, 
26 Cortlandt Street. 


Pittsburg Office, 





310 House Building. 


WARREN GAS ENGINES 


Horizontal and Vertical 
Types up to 700 H., P. 


NOT AN EXPERIMENT 


Economy and Reliability Have Been 
Demonstrated by Actual Service 


FULLY GUARANTEED 
For All Street Railway, Electric 
Light and Power Requirements 


. STRUTHERS-WELLS COMPANY, 
| WARREN, PENNA. 
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You should always know th2 heat value of the gas you _use. 
The Sargent Gas Calorimeter is as essential to the Gas Engineer as 
the indicator isto the Steam Engineer. 

It is accurate, is the very best of construction, and saves the 
operator 50°% of his time. 
Write for Catalog and *‘ Testing of Injiammable Gases ’’ Booklet 


SARGENT STEAM METER CO., 271-285 E. Madison St., Chicago, I. 


MORRIN C Lo i MA X BOILERS 


They hold their pressure under unfavorable conditions and are free from weaknesses of all kinds. 
Produce more steam per pound of coal than any other make. Booklet on request. 


THE MORRIN CLIMAX BOILER COMPANY, - BROOKLYN, N. Y., U. S. A. 


| PRODUCER 
: 1\UM, FANS GAS ENGINES 































Ni I R = Foos Engines, owing to 
their efficiency and relia- 
bility, are the ideal power 
for factories, water works, 
electric plants, ete. _ They 
pay for themselves in one 
to three years. 
COMPLETE ELECTRIC 
AND PUMPING PLANTS. 
Get Catalogue K. 


THE FOOS 


GAS ENGINE COo., 
SPRINGFIELD, O. 


PRODUCER 
GAS 


THE CHEAPEST POWER IN THE WORLD 


For Service 


Let us send you our booklet 
_“The Way to Forget”’ 



















GAS ENGINES, GAS PRODUCERS 
COMPLETE PLANTS INSTALLED 


Stereotyper’s Cylinder Shaver and Belted Motor. 


TRIUMPH ELECTRIC CO. 
CINCINNATI, OHIO. BROOMELL, SCHMIDT & STEACY CO., 
New York, 1 Madison Ave. Chicago, Great Northern Bldg. YORK, PENNSYLVANIA. 

















We Guarantee 


We guarantee this engine to be 
strictly first-class and we will re- 
place any part or parts that may 
prove defective within one year. 
We further guarantee that it will 
develop the rated H.P., carry mo- 
mentary overloads of 20% and 
require the services of but one 
man to start and operate. 

We also Build a Complete Line of Gas 

Driven Air and Gas Compressors 





Riverside Engine Co., 
Riverside Heavy Duty Single Acting Tandem Gas Engine (Class C), . * 
Showing Quick Method of Exposing Piston and Rings. Oil City, Pa. 


New York City, 50 Church St. Pittsburg, Keenan Bldg. Cleveland, Holbeck Co.. 924 Rockefeller Bldg. Fitchburg, Mass., The Brown-Raesell Co. Atlanta, The W. E. Austin Co., Candler Bldg. 
Philadelphia, W. P. Dallett, 49 North 7th St. Indianapolis, Mr. F. Louis Egan, 1130 Congress Ave. 
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Southwark 
Foundry and Machine Co., 


PHILADELPHIA, PA. 


SOLE BUILDERS OF THE 
Porter-Allen Automatic Steam Engine, 


the use of which insures a high economy in steam consump- 
tion and a minimum cost of maintenance. 





The design is unsurpassed for simplicity and compactness, while the 
details of valves and gear, bed-plate construction, etc., are 
greatly liked by all users. 


Adapted to every class of service. 














MANGANESITE PASTE 


(TRADE MARK REGISTERED) 


A Superior NON-POISONOUS Jointing Material of Metallic Composi- 

tion; for FLANGE and SCREW-JOINTSof every description on Steam, 

Water, Air, Gas, Ammonia, etc. UNITES TWO METALS AS ONE. 
Cheaper, more efficient than red lead—no waste in its use. 


WALCH & WYETH, 87 Lake St., CHICAGO. 


Manufacturers of the Erwood Straightway Swing Gate Valve. 


Many 
valuable features in one valve. Write for Catalog. 
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for Pistons and 
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THE ONLY METAL POLISH 


that works quick and easy and keeps its lustre. 
Holds old trade and makes new. IT DOES NOT 
DETERIORATE. Established 16 years. 

3-Ounce Box for 10cts. 5-Pound Pails, $1.00 
Sold by Agents and Dealers all over the world. 
Ask or write for Free samples. Highest Award, 

“Chicago, '93; St. Louis, ’04. 
GEO. W. HOFFMAN, Expert Polish Maker, 


295 E. Washington St., INDIANAPOLIS, IND. 
Branches—New York, Chicago, San Francisco, 













































NORTHERN TRANSMISSION SYSTEMS 
FIT OLD PLANTS AS WELL AS NEW 


The use of our product assures convenient, speedy, economical production. 
Our generators are readily installed in connection with old power plants. 
Our motors ure easily applied to all classes of machine drives. If you want us 
to discuss your requirements for electrical machinery, say what you plan 
doing electrically. Tell us at once so that our propositions and suitable lit- 
erature may be in your hands for early consideration. Send for bulletin 850, 


Northern Electrical Mfg. Go.,Madison,Wis.,U.S.A. 
STANDARD AND SPECIAL ELECTRICAL MACHINERY. 914 








SHEPHERD ENGINES 


Always just a shade better than the best of their 


competitors. The superiority is unusually marked in 
our Small Vertical Engines, 8 to 75 H. P. 


SHEPHERD ENGINEERING CO., 


Williamsport, Pa. 








We Manufacture 
AN ECONOMICAL 
AND DURABLE 
ROTARY ENGINE 


Send for Catalogue. 


Ball-Cooley Engineering Co. 


316 HUDSON ST., NEW YORK CITY and 159 GREEN ST., BOSTON. 
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De LaVergne Machine Co. 
NEW YORK 
KOERTING GAS ENGINES 


Hornsby-Akroyd Oil Engines, Refrigerating and 


Ice Making Machinery 





MOUND TOOLS. FOR THE ENGINE ROOM, 


This cut represents our new set of 20 tools gotten 

up for use in the engine room. Strictly high- 
7 grade tools with all the good points of toolsmith- 

V4 ingintheirmake-up, Conveniently arranged in 

j finished Oak Case and every tool is guaranteed. 

5 No. 20 Set of 20 Tools - $4.00. 

H Book “Engineers’ Chums’’ free. Address Dept, B 


7” MOUND TOOL AND SCRAPER CO. 
1606-1608 N. BROADWAY, ST. LOUIS, U. S. A. 

















| The Ohio Corliss Engine 


For hard work, heavy loads and 
high-speed, the Ohio shows close 
regulation and runs smoothly and 
quietly. 


THE GRIFFITH & WEDGE CO. 


Est. 1840. ZANESVILLE, OHIO 







































CORLISS ENGINES 

Refrigerating and 

Ice Making Machinery 
THE VILTER MFG. CO. 


910 Ci.nton St., Milwaukee, Wis. 














RICE & SARGENT 


CORLISS ENGINES 


For Reliability and Economy. 


Built by 
PROVIDENCE ENGINEERING 
WORKS, 
Providence, Rhode Island. 








aimnaneaall 


THE BALL 
ENGINE CO. 
ERIE, PA. 

















Good Engines 
purpose. 
for Catalog. 


Watertown 
Engine Co., 





for every power 
Ask 





Watertown, N. Y. 





ALBERGER TANDEM GAS ENGINES 


ACCURATE“ REG ULATION “FOR: ELECTRIC“SERVICE-AUTOMATIC. CUT-OFF. AND 
RITES: FLY.=- WHEEL GOVERNOR 


A.H.ALBERGER: COMPANY 


45:70: 600°H. P.:USING: NATURAL GAS 
35210 $00 H.P. USING:PRODUCER’GAS 


6957697, ELLICOTT SQ. 
CBU RFALO, NY. 
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YOURS 


ON A MINUTE’S NOTICE 


a 








We have for immediate delivery: 


One 18-inch by 42-inch girder frame engine, 
left hand, 90 revolutions, rated at 250 h.p.; 
wheel 14-ft. diameter by 48-inch face. 


One 19-inch by 42-inch girder frame engine, 
right hand, 100 revolutions, rated at 280 h.p.; 
wheel 14-‘t. diameter by 33-inch face. 


The above are NEW engines. 


One 14-ft. diameter by 28-inch face pulley, 
turned for belt. Hub bored 1l-inches diam- 
eter. Wheel weighs 15,000 pounds. 


Get busy and communicate with us. 


FITCHBURG, MASS. 
Chicago Representative—Frank H. Ponp & Co., Fisher Bldg. 





Bates Vertical Automatic High Speed 
Engine for connection to Pumps. Espe- 
cially adapted for 


WATER WORKS, IRRIGATION 


and other places where it is desired to 
move a large volume of water at small 
expense. 
CATALOG FOR THE ASKING. 
BATES MACHINE CoO., Joliet, 111. 








ENGINE AND BOILER BARGAINS 


ENGINES 
16 x 32 Buckeye, Automatic 
14 x 24 Atlas, Automatic 
1314 x 15 Taylor, Automatic 
12 x 18 Brownell, Automatic 
12 x 24 Wetherill, Corliss 12 x 14 Green, Automatic 
10 x 30 Hamilton, Corliss 12x12 N. Y. Safety, Automatic 


Also large assortment of Automatic and Throttling Engines of 
other sizes. 





20 x 42 Allis, Corliss 

18 x 42 Hamilton Corliss 
18 x 36 Wright, Corliss 
14 x 24 Wright, Corliss 


BOILERS 
84 x 18, 78 x 16, 72 x 18 High Pressure, 72 x 16, 66 x 16 and smaller 
sizes of Horizontal Tubular Boilers, also Vertical and Fire Box 
Boilers from 5 to 60 H. P. 
Heaters, Pumps, Tanks, Saw Mills, Iron Working Tools, etc., etc. 
Write for bargain list. 


We are the sole manufacturers ofthe celebrated ‘Leader’ 
Injectors and Jet Pumps. 
THE RANDLE MACHINERY CO. 
1768 Powers St., CINCINNATI, OHIO. 























A Different And Better 
Bearing Metal 


The Stage Coach used to be the thing—until the Locomotive came 
along. °o did ordinary babbit—until ‘“‘The Reeves” Bearing 
Metal showed engineers the way to get better results on all 
factoryand machinery bearings. It’s worth every cent of its 
price; 25centsa pound. If your dealer hasn’t got it, write to us 
fora 50 1b. trial box. Testis the best proof. 


Reeves Pulley Company 


Columbus, Indiana 





“Truein the long run.” 


Making ends meet is some- 
times a difficult task. The 
constant, little expenses keep 
many a man from taking a 
summer vacation. 


With the Triumph Ice Ma- 
chine there are no constant, 
little expenses. That means 
saving; in the long run the 
profits accumulate. 


Ask for bulletin 501-X 


THE Triumpu Ick MACHINE Co., 
Cincinnati, Ohio. 
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SKinner Engines 


CENTER CRANK 
SIDE CRANK 
SINGLE and FOUR VALVE 





e pe 
SIDE CRANK TYPE SKinner Engine Co., 
Erie, Pa. CENTER CRANK TYPE 

















BUCKEYE ENGINE COMPANY, 
SALEM, OHIO 


BUILDERS OF HIGH CLASS 


STEAM AND GAS ENGINES 


HIGH IN DUTY, SUPERIOR IN REGULATION 
AND 


ABSOLUTELY RELIABLE 
CORRESPOND WITH US BEFORE PURCHASING 











CATALOGS ON APPLICATION 








They Require Little Attention And Less Repair 


Operating under the most severe conditions 
where rapid fluctuations of load are en- 
countered 


The McEwen Engines 


are guaranteed to show the closest regula- 
tion, the highest efficiency and economy at- 
tainable under present conditions. Bulletin? 





WORKS: RIDGWAY, 


Ridgway Dynamo & Engine Company, “*: °3% 








Twenty Hours In Twenty Years Is Enough 


Other of its advan- 
tages are positive ad- 
justments to compen- 
sate for wear and per- 
fectly balanced piston 
valves. Write. 


to keep the Fitchburg 
just as steam tight as 
the day it starts work 
in your plant. 


FITCHBURG STEAM ENGINE COMPANY, FITCHBURG, MASS. 


E. H. Ludeman & Co., 165 Broadway, New York. : H. J. Gebhardt, 1419 Fisher Building, Chicago. 
Geo. H. Conner, 509 Mutual Life Building Philadelphia. Western Trading Co., San Francisco. W. ©. Teas, Chattanooga, Tennessee. 
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Robt. Wetherill & Co., Inc. 


CHESTER, PENNSYLVANIA. 


CORLISS STEAM ENGINES 


Manufacturers 


POWER PLANTS BOILERS 










BUILDERS OF 
AUTOMATIG GUT-OFF ENGINES 
ALSO 


BOILERS, HEATERS, TANKS AND 
GAS GONDENSERS 





General Offices and Works: ~ - MEADVILLE, PA. 








THE CLARK HEAVY DUTY CORLISS ENGINE 


Valve travel never varies. No other 
Corliss engine h-sthis advantage. Re- 
sult perfect v:lvesects. Cuts off at all 
loads. As quick as the releasing gear. 
Heavy duty bed with bored guide. 
Main bearings half diameter of pistons. 
Lengthin proportion. Outboard bear- 
ing pedestal type. Adjustable in all 
directions. And self-oiling. Shaft 
swelled between bearings. Wheels 
above ten feet in diameter in halves. 
All whee's have sp!ithubs. Our engines 
are unequaled for low steam consump- 
tion, perfect regulation, long life, nom- 
inal repairs, beauty of design. Perfect 


THE CLARK BROS. CO., - Belmont, N. Y. poi ettocnhin et 














The Remarkable Growth 


in the demand for Cooper Corliss Engines 





has, within the last few years, compelled 
us to more than double our manufacture 


ing facilities. Ask for particulars. 


THE C. & G. COOPER CO. 
Mt. Vernon, Ohio. 


BRANCH OFFICES: 


New York, 918 Bowling Green Bldg.; Boston, 411 
Weld Bidg.; Pittsburg, 604 Frick Bldg.: Philadel- 
phia, Drexel Bldg.; Atlanta, 310 Candler Bidg.; 
Charlotte, N. C., Court House Square; Chicago, 
1539 First Nat’] Bank Building. 
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Is Your Floor Space 
Valuable ? 


The Floor Space of an American-Ball 
Angle Compound Engine is practically 


identical with that occupied bya simple 
engine of half the H. P. 

























































| i 
=| 4 - 

50 K.W. ‘100 K.W. TT > ALS" 
AMERICAN- BALL ANMERICAN-BALL | 
GBNERATING UNIT, GENERATING UNITY nite 

anon , A Ml 
+} HD) 
SIMPLE ENGINE, ANGLE COMPOUND ny 
ENGINE ' 


If floor space is a valuable and important considera- 
tion in your plant, you cannot fail to be impressed with 
the above diagrams comparing the floor space of Simple 
engine and Angle Compound engine generating units. 
Both are drawn to the same scale. Note that the outfit 
on the right, driven by the 


American-Ball Angle 
Compound Engine 


occupies almost exactly the same floor space as the other, 
but GIVES TWICE THE POWER. 
































This American-Ball Angle Compound Engine takes 
less room than a tandem oracross-compound. We would 
also like to show you how the American-Ball Angle Com- 
pound excels in design and workmanship, how it excels 
in steam economy, close regulation and in balancing. 


If you are interested in high-class steam engines 
write for Bulletin No. 14. 


AMERICAN ENGINE CO., 
22 Raritan Ave. BOUND BROOK, N. J. 











Small Curtis 
Turbine Generators 


For Direct Current 
20, 25 and 35 kilowatts 


These sets consist of a Curtis Steam Turbine, 
direct connected on the same shaft to a shunt or 
compound wound General Electric Generator. 
The turbine is the single stage, non-condensing 
type with three sets of bucket wheels, mounted 
on the same hub. Between the wheels are the 
intermediate or stationary buckets. The nozzles 
are contained in a separate casting. Steam is 
admitted through a strainer to the steam chest 
and is passed through balanced valves operated 
by the governor, directly to the steam nozzles, 
thence through the turbine and to the exhaust. 























Turbine end view of 20 kw. Curtis Turbine 
Generator., Speed 4500 r. p.m. 125 volts. 
Length 53 ft. Weight 1850 lbs. 





These sizes may be arranged to operate at any 
steam pressures above 8o lbs., and no difficulty 
is encountered in using steam superheated to 
200 degrees F. As no internal lubrication is 
required in the turbine the exhaust steam is 
absolutely clean and can be turned into a 
heating system without risk of clogging the 
system with oil. 


General Electric Company 


Principal Office: Schenectady, N. Y. 
New York Office: 30 Church Street. 


Sales Offices in all large cities. 
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| Exhaust Steam Turbines 





effect twice as great a steam z 
economy, when compounded 
with a good non-condensing § 
engine, as the engine will 


develop condensing. 







Westinghouse Exhaust-Steam Turbine Generating Unit 


The generally accepted maximum gain in steam economy secured by running a compound engine con- 
densing is 25 per cent. With a simple engine it is not more than 17 per cent. A Westinghouse 
Exhaust Steam Turbine effects a gain of 50 per cent. and more in steam economy, and doubles the 
power producing capacity of the boiler equipment. 


Ask our nearest office to prove these statements. 


The Westinghouse Machine Company, 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Storage Batteries and the Roney Stoker 
New York, 165 Broadway. Atlanta, Candler Building. St. Louis, Chemical Building Denver, McPhee Building. 
Boston, 131 State Street. Chicago, 171 La Sa le Street. Pittsburg, Westinghouse Building. San Francisco, Hunt, Mirk & Co, 
Cleve and, New England Buildiag. Cincinnati, Traction Building. Philadelphia, North American Bldg. 




















York Manufacturing Co. 
York, Pennsylvania 


We manufacture all 
machinery and parts 





needed to equip a i nes Steam Turbine Motors 

com jlete Ice or Re- F : ° 

frigerating plant— [% J. Steam Turbine Dynamos 
Machines, Conden- ie cs P . Sicam Turbine Blowers 
sers, Tanks, Cans, eal Steam Turbine 


Coolers, Piping, 
Boilers and Am- 
monia Fittings. e Pccimatitt 
ofall kinds. We em- Fe entri‘ugal Fumps 
ploy over 1,250 men = = 
in the manufacture 


Centrifugal Pumps 
Electric-Motor 


Send for Gatalog No. 20. 





of Ice and Refrigerat- De Laval Turbine-Driven Blower. 
ing rag ws a a 
lusively. Cata 
accep Ghee 9 DE LAVAL STEAM TURBINE CO., Trenton, N.J. 

















Do You Remember 


what it costs to dismantle and reset your engine ? 
Do you know what the loss of operating time 
costs you per day? 

Have your repairs done in your own plant, with- 
out loss of time. 





AMMONIA COMPRESSORS INDICATED 
“Useful Hints P’’ sent to engineers upon request 
H. B. UNDERWOOD & CO., 
ESTABLISHED 1870 


1021 Hamilton St. PHILADELPHIA, PA., U.S. A. 
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1,500 H. P. Cross Compound GexxG@ze Corliss Engine—Rope Drive—just Installed by us in a New Flour Mill in 
Minneapolis.. Fly Wheel 18 ft. Diameter, Grooved for 24 2-in. Ropes, 





When considering the purchase of a new engine, do not fail to have a talk with one of our Engineers, who 


will gladly call upon you if requested. Owning one Geex@g you will never be satisfied with any other, 


Brochure No. 101 sent upon application. 


MINNEAPOLIS STEEL“°MACHINERY CO MINNEAPOLIS 





\ 


iy | ere 
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Keep Grit = And Dirt 


Out Of Bearings 
































This Lubricant, applied with our Grease Cups, 
forms a seal on the outside of bearing which 
absolutely excludes all dust and grit and thereby 
greatly reduces wear on bearings. 

Keystone Grease has the perfect consistency or body that makes 
it far superior to any kind of oil for all kinds of machinery. 
It does not melt and run away, collect dust, smear up the 
machinery or leave a gum or sediment. 


One Pound Of “Keystone” 





-S. PAT. OFF, 


Equals 4 Gallons Of “Best Oil” 





The saving made by our Grease leaves no question as to its 
value to you. It will increase the capacity of your machinery, 
lower cost of repairs, require far less attention, and it costs much 
less than oil. ‘‘Keystone”’ is the only perfect lubricant. 


See our Advertisement on page one. 





| KEYSTONE LUBRICATING CO. 


; Ne England ¢ . 10 Oliver St., Boston, Mass 
Ch a ic » Tu 





DEPARTMENT B. 
PHILADELPHIA, PA. 


New York City Of O6 rren ‘ 


x. Southern Office, 610 Chartres St., New Orleans, La. 
Wa relic McPhee Building, Denver, Col. san Francisco Office and Warehouse, 268 Market Street. 
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ane ££ Pack them all (Large 
Am ee and Small Valves) 


we from one spool. eas 


= -¥ zi A L Vv r 


~_— \ TWIST PACKING 













Ready for use, any size by unstranding, 





and the valve stays packed. 
Send for a FREE sample 


Q : GREENE, TWEED & CoO., 
spool and try it. Braided, 


Sole Manufacturers. 
rd. and sq. for large stems, '09DuaneSt., NEW YORK. 


THE BRISTOL COMPANY STARRETT 
mesg SPEED INDICATORS 


Recording Instruments OR REVOLUTION COUNTERS 




















FOR No. 104.—This indicator may be 
PRESSURE run at the highest speed required without 
heating. The working parts are encased. 

TEMPERATURE ae ae ; 


Dial has two rows of figures, reading right 

AND or left as the shaft may run. Steel 
ELECTRICITY pointed spindle with rubber tips for both 
pointed and centered shafts. The (O) 
mark may be instantly set at starting point. 


Price, Postpaid,$1.00 


No. 107.—Has 
all the good points of 
the above, and in 
addition has a hard 


























































Wn. H. Bristol rubber handle for in- 
Recording sulation when used/@ 
on electrical machin- 

Shunt Ammeters ery. It also automatically registers 
And the number of revolutions up to 5,000, 
Bristol's thus relieving the mind from keeping 

Recording Pressure —. 

pie Price, Postpaid, $3.00 








Vacuum Gauges For Power Plants. Send for FREE Catalogue, No. 17-R, of Fine Tools. 











The BRISTOL CO., Waterbury,Conn. eon 
att lee <a) The L. S. Starrett Co. 
114 Liberty St., NEW YORK. 753 Monadnock Building, CHICAGO. 














Athol, Mass., U. S. A. 








